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The Biggest Thing On Earth 


— weeks ago we had the opportunity of visiting Grand Coulee Dam for the first 
time. Since construction on this great project was started during the winter of 1933-34 
we followed it closely through photographs and data released by the Bureau of Reclama- 
tion. At various times on this page we presented pictures and wrote "knowingly" about the 
work being carried out. We felt that we had a rather good conception of its scope and 
magnitude. Yet, when we stood at the side of the great structure early in August, looked up 
at its almost mile-long crest and were told something of its dimensions in relation to other 
objeects, we were utterly amazed—almost bewildered. For nothing we had read nor seen in 
the pictures had prepared us for the stupendous thing that appeared before our eyes. 
Grand Coulee Dam, we had known, was the biggest thing man had ever made, it was the 
most massive structure in the world, larger than the pyramids of Egypt. You may know and 
believe all these things and go to Grand Coulee with all these facts firmly in mind, yet when 
you see the structure before your eyes, all the comparisons fade into insignificance. Your 
first impression, perhaps, is not so startling, everything is on such a huge scale that the size 
of the structure is not apparent, but when you are told that the central spillway section is 
over four city blocks long, that the seemingly small hammer-head crane moving along the 
unfinished crest is 350 ft. wide, that the height of the spillway section is over twice the 
height of Niagara Falls, that the little power house nestling so far below the crest of the 
dam is as high as a 15 story building, that what you see of the dam is not all of it—that 
there is 180 ft. of it below the downstream water level, then, and only then, do you begin 
to realize the immensity of the thing you are looking at. They will point to a trickle of 
white water coming through an opening in the face of the dam; that is a solid stream 8 ft. 
in diameter. The waves below it are 25 ft. high. You can't believe it but you look through 
your binoculars and then you see it is true. Gradually you become silent—there is nothing 
to say. No exclamations, no words of surprise or astonishment seem adequate. As the 
significance of the spectacle gradually develops in your consciousness, all you can do is to 
look and think and marvel silently at the audacity of man. ‘ 
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WITH THE EDITORS 





@THE NEW INDUSTRY ... Ever 
since the collapse of the New Eco- 
nomic Era in 1929, the world has been 
seeking a new industry, one that will 
accomplish for today what the rail- 
road, automobile and electricity did for 
the past. That industry—armaments 
—has been discovered and for the next 
few years will dominate the world. 
Regardless of personal likes or dis- 
likes, opinions or arguments, the die 
has been cast. Prosperity, which has 
been lurking around the corner for a 
decade, turned out to be Mars dressed 
as a bloody harlequin. 


A recent issue of the bulletin of the 
National City Bank sums up the whole 
matter concisely from a rational view- 
point that cannot be escaped. The 
bulletin says: “It is a tragic cir- 
cumstance that this long hoped for 
stimulus should come from the manu- 
facturers of weapons of war... which, 
though necessary for protection, add 
neither to real wealth nor the fulfill- 
ment of human wants. . . neverthe- 
less, deplorable as is the diversion of 
labor and capital to non-productive 
uses, it must be recognized that the 
expenditure of vast sums upon arma- 
ment can create a high speed turn- 
over in business, make jobs and give 
the appearance of prosperity while the 
spending lasts.” 

We can only hope that by the end 
of this spending period the world will 
be more settled and can proceed to 
build an economic system to meet mod- 
ern conditions, one not predicated on 
the assumption that 20 per cent of the 
population must be non-productive, 
doomed to idleness and public charity. 


@ FIFTH COLUMNIST ... With one 
thing and another National defense 
bobs up at every crook and turn. It 
is even cleverly taken advantage of for 
exploiting even such a relatively non- 
essential as a new face cream. “Rela- 
tively non-essential” is used advisedly 
so as to ward off accusations of some 
irate advertising man that we actu- 
ally are, or are aiding and abetting 
“fifth columnists.” Last month this 
rude appellation was bandied about 
over the statement in the July issue, 
which placed our domestic airplane 
capacity for 1939 at 3000 annually. By 
July 1, 1942, our domestic plane pro- 
duction should be up to 25,000 an- 
nually. 


@ FATHER TIME’S PART . 
Very enlightening was Mr. 


Knud- 
sen’s statement last month, in di- 
rect answer to a question by Senator 
Lodge about the time needed to com- 
pletely equip (“guns, tanks, every- 
thing”) an army of 2,000,000 men, “It 
seems to me, Senator, that the entire 
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amount could be handled by the mid- 
dle of 1944—everything.” About the 
same time, early in August, it was 
brought out that orders had been 
placed for only 33 out of 4,081 planes 
for which Congress appropriated ap- 
proximately 400 million dollars in 
June. Armament therefore is not a 
mere matter of money, authorization 
and congressional approval, for the 
time element cannot be ignored. 


@ ASK THE VETERANS ... A fur- 
ther measure of this time element is 
available from experience in the last 
world war—not under peacetime pre- 
paredness but under emergency war 
conditions, at a time when quantity 
production was already highly devel- 
oped and when armament production 
for European countries was well under 


way. Following the war, Col. Ayres, . 


then chief of the Statistics Branch of 
the General staff compiled “The War 
With Germany” (Government Print- 
ing Office 1919) which presents some 
interesting facts. For quantity pro- 
duction: rifles, 7 mo.; machine guns, 
11 mo.; artillery, over a year. 


@ THE POWER BOTTLENECK ... 
While a national problem, all this be- 
longs here only because of its intimate 
relation to power capacity and pro- 
duction—power needed first to help 
make the machine tools and then to 
turn out armament on top of the nor- 
mal industrial and domestic needs of 
the nation. The utility capacity, added 
last year and contemplated for the fu- 
ture, adds approximately 50 per cent 
to the 1938 figures but much of this, 
especially the large hydro capacity, is 
still several years in the future. 
Additional needs of the armament 
program cannot be estimated but a 
large share of it will have to be met 
within a year or two by new steam 
and Diesel engine capacity. Herein 
lies the chief danger, inadequate 
power facilities for the load and direct 
conflict with the naval needs for prime 
movers. Turbine and engine factories 
are already working at capacity with 
orders for months ahead. : 
Authorized naval and cargo vessel 
construction needs are estimated at 
approximately 5,000,000 hp. by 1942. 
This will throw a severe burden in 
prime mover manufactures both tur- 
bine and Diesel. Already there is talk 
and rumors of the necessity for giving 
consideration to priority for certain 
orders. While there seems to be some 
difference of opinions as to just how 
far present legislation goes in per- 
mitting changes in orders already 
placed and under construction, there 
is no question that with the present 


temper of the country any legislation 
necessary to permit the National De- 
fense Council to carry out its plans 
would be forthcoming. 


@BATTLEWAGONS .. . Under 
these conditions, the Naval work 
would be expedited and undoubtedly 
the private utilities would also fare 
well especially in industrial areas. The 
vital role of power supply has been 
recognized and has received close 
study for the past two or three years 
and the degree of standardization al- 
ready arrived at will do much to facili- 
tate quick construction. Furthermore, 
the private utilities industry is well 
organized and will have adequate rep- 
resentation. Federal construction is 
already too closely identified with Na- 
tional defense to brook much change. 

As a class the municipal utilities 
are not in such a favorable position 
and the independent industrial plants 
are still less favorably situated. 
Should it come to a showdown, any 
case in either of these two groups 
would undoubtedly have to be consid- 
ered individually with due considera- 
tion given to the immediate needs, as 
affecting the armament program as a 
whole, and to the length of time in- 
volved in previous planning for such 
need. In a project as comprehensive 
as this, individual consideration is 
difficult, unless it should come within 
the essential requirements of the War 
Department. 


@ FINGER OF CONSCIENCE ... 
As long ago as 1938 the N.A.P.E. rec- 
ognized the fundamental weakness of 
the individual plant in this connection 
and offered the assistance of the asso- 
ciation in connection with the indus- 
trial power survey being considered by 
the Federal Power Commission. Un- 
fortunately this project was never car- 
ried through and only a comparatively 
small section, the electrochemical in- 
dustry, was covered. The Census of 
Manufactures figures in this connec- 
tion are woefully inadequate and the 
independent or isolated plant power 
resources of the nation are still 
largely an unknown quantity. 

Support of organized societies in 
this connection is important not ony 
because of the possible influence on 
appropriation of funds to carry on the 
work, but because of the emphasis 
placed on individual plant require- 
ments. The engineer who confines his 
activities to operating a plant without 
planning ahead for improvements and 
mapping out a program for probable 
expansion is not doing his full duty to 
himself or his employer. Authoriza- 
tion for changes may be up to the 
management but this does not relieve 
him of the responsibility of keeping 
his plans complete, data up to date, 
and presenting them periodically 
backed by definite reasons for the rec- 
ommendation. Many industrials with- 
out such far sighted engineers are due 
for a sad awakening during the next 
three or four years. 
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Ficlleusin Goes 


Y FAR the most interesting 
of the smaller plants now 
under construction, from both an 
architectural and engineering 
standpoint, are the two being 


built by the neighboring Cali- 
fornia municipalities of Burbank 
and Glendale. Both plants are of 


modernistic design, and make 
liberal use of glass brick for util- 
ity and appearance. The semi-out- 
door construction, with the boiler 
and control panels enclosed and 
the turbine on an exposed deck, is 
said to have made a material reduc- 
tion in superstructure cost. 

While the modernistic features 
add much to the appearance of the 
plant, it was accomplished at no 
extra cost by close cooperation of 
architect and engineer so as to 
obtain a truly functional design. 
In this connection it must be re- 
membered that the plants are in 
the earthquake zone and as such 
must incorporate the so-called 
earthquake construction so highly 
developed in that section, an ex- 
treme rigidity of individual parts 
combined with extreme flexibility 
of the unit as a whole. 

Of equal interest is the fact 
that both plants will operate in 
parallel with Boulder Dam power, 
and initially at least, be carried 
on the line at minimum load but 
designed to pick up full load in a 
matter of seconds. The plants are 
not considered as standby, how- 
ever, but were necessitated by the 
rapid increase in population, and 
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industrial load due primarily to 
the rapid expansion of the local 
air-plane industry. Consequently 
the load, in those districts has rap- 
idly outdistanced the available 
and allotted Boulder Dam power. 
With the low fuel costs, steam 
power can compete with hydro 
power on a very favorable basis, 
for while the latter is cheap at the 
switchboard, transmission costs 
are high. To an investment of 
$30-45 in generating capacity must 
be added about $200 per kw. in- 
vestment costs in transmission 
lines. 
Burbank 

Burbank, for instance, has a 
5000 kw. contract with the Gov- 
ernment involving some 22,500,- 
000-kw-hr. annually and costing 
1.65 mills at the dam. This is, 
however, subject to revision down- 
ward in accordance with the re 
cent Federal enactment covering 
Boulder Power rates. Transmis- 
sion line costs, prorated with Los 
Angeles and a number of other 
cities, brings the total cost up to 
from 5 to 6 mills. With natural 
gas at 10 ct. per M. cu. ft. and fuel 
oil at 50 ct. per bbl., it is expected 
that the steam plant, with a full 
load heat rate of 13,750-14,000 
B.t.u. per kw., will: put power on 
the busses at about 2.5 mills per 
kw-hr. adequate plant load for 
good performance is assured for 
the peak demand has already 
reached the generating capacity of 
the first unit. 


Fig. |. Architect's sketch of Burbank's new 
plant on which construction has just been 
started. It is of semi-outdoor type, making 
extensive use of glass brick and designed for 
two 120,000 Ib. per hr. boilers and a 625 |b., 
825 deg. F., 10,000 kw. turbine. It will oper- 
ate in parallel with Boulder Dam power, have 
a full load heat rate of about 13,750 B.t.u. 
per kw-hr. and put power on the switchboard 
for about 2!/2 mills. A 15,000 kw. unit is 
contemplated in the near future 


Modern 


Initially the Burbank plant 
will have the 120,000 lb. per hr. 
B&W boilers with integral fur- 
naces designed for natural gas fir- 
ing with oil standby. Generating 
capacity will consist of a 10,000 
kw., 625 lb. 825 deg. F. Allis-Chal- 
mers turbine with four points of 
extraction, set over an Elliott 8000 
sq. ft. condenser and driving a 
4500 v. generator. 

All auxiliaries will be electric- 
ally driven and carried on a Terry 
750 kw., 2500 v. house turbine. 
Motors of 75 hp. and over will op- 
erate at 2500 v. and below this 
at 480 v. Condenser water will 
be cooled in a Marley forced draft 
tower and it is estimated that 78 
deg. F. or cooler water will be 
available 90 per cent of the time. 
The heat balance incorporates 
Struthers-Wells extraction heat- 
ers; a Cochrane deaerating heat- 
er; a Griscom-Russel single effect 
evaporator and three boiler feed 
pumps and one Union triplex re- 
ciprocating unit and two Byron 
Jackson centrifugals. The plant 
is expected to be in service next 
March. 

J. H. McCambridge is General 
Superintendent of the Burbank 
Public Service Dept. and J. B. 
Johnson is Mechanical Engineer. 


Glendale 


Glendale’s power contract 
calls for approximately 80,000,000 
kw. at the Dam (about 72,000,000 
kw. at Glendale) and a transmis- 
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sion line capacity of about 18,468 
kw. which is below the city’s 1939 
peak of 18,600 kw. The new plant, 
authorized in 1939, will cost ap- 
proximately $1,800,000, or about 
$90 per kw. of capacity for the 
first unit. This will be consider- 
ably reduced when the second unit 
is installed due to building space, 
substructure and some auxiliaries 
which will be incorporated in the 


600 LB. GA. 


82S5°F 


20,000KW. TURBINE 


bine is designed for a maximum 
operating pressure of 725 lb. The 
higher pressure will be used while 
the unit is floating on the line at 
minimum load, so as to take ad- 
vantage of the accumulator effect 
due to the drop in pressure when 
large blocks of power are suddenly 
thrown on the machine. 

Boilers, turbines and auxiliar- 
ies have been designed to allow 
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Fig. 2. Flow diagram of the Glendale Station with four stages of extraction heating and a 
single effect evaporator 


initial construction but intended 
for the second unit. 

Initially, two 200,000 lb. per 
hr. (280,000 peak) Combustion 
Engineering gas and oil fired 
boilers will be installed with space 
provided for a third. The new 
turbine with a heat rate of 10,900 
B.t.u. at full load and 28 in., is 
a 20,000 kw. General Electric unit, 
(designed for overload to 25,000 
kw.) with four stages of extrac- 
tion and driving a 20,000 kw., 0.8 
p.f., 13,200 v. hydrogen cooled 
generator. This will be stepped 
up to 35,000 volts for transmis- 
sion to the city’s substation and 
then stepped down to the distri- 
bution voltage of 4400. The tur- 
bine will exhaust to a 16,000 sq. 
ft. Ingersoll-Rand condenser with 
one 7200 and one 19,200 g.p.m. cir- 
culating pump. Water will be 
cooled in two 4 cell induced draft 
cooling towers, each cell being 
provided with a six bladed 12 ft. 
diameter fan driven by a two 
speed vertical motor. 

Normal steam conditions are 
600 lb., 825 deg. F., but the tur- 
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an increase of from 5 per cent to 
full load in 30 see. The turbine 
itself will be installed outdoors 
with the turbine deck served by 
a 75 t. Cyclops Gantry crane, it- 
self an excellent example of mak- 
ing presentable a piece of equip- 
ment which seldom adds to the at- 
tractiveness of a plant. 


All auxiliaries will be motor 
driven, power normally being sup- 


APPROX. 400°F 


plied from a house service trans- 
former bank. During periods of 
low system frequency a _ house 
service interruption the auxiliary 
load will be carried on a 1500 kw. 
Terry turbine driving a Crocker 
Wheeler 2400 v. generator and de- 
signed to start in 10 see. All mo- 
tors of 50 hp. and over are for 
2400 v. operation, below this for 
440 v. The heat balance shown by 
Fig. 2 incorporate Lummus closed 
heaters, a Griscom-Russell single 
effect evaporator and a Worthing- 
ton 400,000 lb. per hr. deaerator. 
Other auxiliaries include Pacific 
boiler feed pumps, Ingersoll-Rand 
condenser auxiliaries, a Worth- 
ington air compressor and Quimby 
fuel oil pumps. 

When Peter Diederich, Super- 
intendent of the Glendale Public 
Service Dept., started to work for 
the department in 1909, there were 
190 customers. Now there are 
29,860 meters. In 1916 the water 
and light departments were 
merged and Mr. Diederich has 
been in charge of operations since 
1919. O. H. Hedrich, Mechanical 
Engineer, in charge of design and 
construction of the new plant, is 
on leave of absence from a similar 
position at the Pasadena.* 

On both the Burbank and 
Glendale plants Carl A. Heinze 
was consulting engineer and 
Daniel A. Elliott consulting archi- 
tect. Both have offices in Los 
Angeles and the latter is also ar- 
ehitect for the Metropolitan 
Water District. 


1Steam Power Plant Development at 
Pasadena, by Otto H. Hedrich, Mechan- 
ical Engineer, Pasadena Municipal Light 
& Power Dept. Power Plant Engineering, 
Oct. 1, 1929, p. 1044. 


Fig. 3. Construction on the Glendale plant is well along and is expected to be in service 

shortly after the first of the year. This plant is also of semi-outdoor construction but with 

the turbine deck serviced by a 75 +. gantry crane. Two 200,000 Ib. per hr. boilers and a 

600 Ib., 825 deg. F., 20,000 kw. turbine will be installed initially with space provided for 
another boiler and turbine 
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Maintaining 


Optimum 


Boiler Efficiency’ 


By PARKER A. MOE 
Superintendent of Power 
International Harvester Co., 
Milwaukee, Wis. 


URING THE YEARS of 1928 

and 1929 the Milwaukee 
Plant of the International Har- 
vester Co. erected a new power 
plant involving 5 pulverized-coal 
fired boilers with an aggregate 
capacity of 300,000 lb. of steam 
perhr. These units were equipped 
with air-cooled furnaces, rear 
water walls, superheaters, econom- 
izers, soot blowers, fly ash collec- 
tors and a complete set of indicat- 
ing and recording instruments. 
This plant has now completed ten 
years of continuous operation at 
an average thermal efficiency of 
89.39 per cent with a correspond- 
ing stack temperature of 281 deg. 
F, 

In addition to the high effi- 
ciency obtained, this plant has 
operated through the ten years 
without a single shut down. There 
were no replacements of suspend- 
ed furnace ashes, or any furnace 
refractory, except a few door 
arches and minor repairs, despite 
the fact that a ten year average of 
15.31 per cent CO, has been main- 
tained. There have been no tube 
losses on any boilers, water walls 
or economizers, nor have we lost 
a single watt blower element. A 
few superheater tubes were lost, 
however. 

Although this same efficiency 
cannot be maintained in every 
small plant due to the absence of 
economizers and superheaters, it 
nevertheless should be remember- 
ed that every plant has its own 
optimum efficiency and should en- 
deavor to achieve that goal. 

When this plant was first 
placed in operation, the first item 

*Abstract of a paper “Maintaining 
the Optimum in Steam Generator Effi- 


ciency,” presented at the Midwest Power 
Conference, Chicago, I11., April 9-10, 1940. 
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needing attention was personnel 
training. Each man was taught 
his respective duties. This served 
as a foundation for his future 
training in becoming as close to 
a 100 per cent operator as could 
be expected. Some of the im- 
portant points directed to their 
attention were: safety from the 
standpoint of coal dust explosions, 
proper regulation of draft, and 
maintaining the desired CO, with- 
out smoke. It was important to 
determine the effects of high CO, 
on furnace temperature, stack 
temperature and efficiencies, to 
establish the limits of CO, over 
the entire operating range. Con- 
tinuous evaporation tests were 
run on each boiler for several 
days, and the following data tab- 
ulated: CO,, stack temperature, 
furnace temperature, draft, carbon 
loss, radiation loss and efficiency 
for the entire operating range. The 
minimum load that we could op- 
erate a boiler at without too high 
a carbon loss and the CO, which 
could be maintained at this light 
load. Our data revealed that 17 
per cent CO, could easily be main- 
tained on ratings above 150 per 
cent. This CO, at 150 per cent 
boiler rating resulted in a mean 
furnace temperature of 2500 deg. 
F., and for safe operation required 
a coal having an ash fusion of 
2700 deg. F., or higher. When in- 
creasing the boiler rating to 300 
per cent and 17 per cent CO,, the 
mean furnace temperature was 
found to be between 2800 and 2900 
deg. F. At this temperature the 
ash would fuse and slag both the 
furnace refractories and boiler 
tubes. The refractories would be 
softened by overheating and 
would ultimately shorten its life. 


Therefore it was necessary to find 
the percentage of CO, at 300 per 
cent boiler rating that would cor- 
respond to a mean furnace tem- 
perature of 2500 deg. F. Our data 
revealed that a CO, of 13.5 per 
cent would meet this condition. 
Likewise, these tests showed that 
with a coal of 2400 deg. F. ash 
fusion, the furnace temperature 
required would be 2200 deg. F., 
corresponding to a reduction in 
CO, to 16 per cent and 10 per cent. 
respectively. 

With all these facts before us, 
it was concluded that our best op- 
erating range was from 125 per 
cent to 200 per cent boiler rating, 
with the CO, ranging from 16.5 to 
15.5 per cent respectively. Higher 
ratings could be run for short du- 
rations or in emergencies, but dur- 
ing such times the top efficiency 
is sacrificed and the CO, reduced 
to avoid slagging and overheating 
of the furnace refractories. 


With the above information at 
hand a chart was drawn (Fig. 1) 
showing the stack temperatures 
corresponding to the CO, and 
boiler ratings. This chart showed 
the CO, that should be run at the 
various ratings, ranging from 75 
per cent to 300 per cent, and the 
corresponding test ‘efficiencies. One 
of these charts is placed under 
glass on the instrument panel of 
each steam generator. It provides 
a definite guide for the operator in 
the proper operation of the boilers. 
When a new coal with different 
characteristics is used, supple- 
mentary instructions are set up 
and the operating chart revised 
to suit the new coal. 

The operators were trained to 
maintain the operation as indi- 
cated on the chart, the chart effi- 
ciency being our optimum as re- 
vealed during testing operations. 
When a load change is obvious, his 
training enables him to add or 
drop boilers in conformity with 
the limits revealed by the chart. 
If he obtained an efficiency cor- 
responding to the chart he was 
considered a 100 per cent oper- 
ator. Records were made of the 
results of each operator, on all 
shifts, and he was rated accor- 
dingly. At the end of the month 
this record (Fig. 2) is posted, show- 
ing the comparative standings 
of each operator in coal dollars 
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gained or lost. The name of the 
most efficient operator would head 
the list, creating an incentive for 
the other operators to strive for 
better operation. Careful atten- 
tion was given to the kind of coals 
used and tests run to determine 
which coal produced steam at the 
lowest unit cost. The various coals 
tested are all run on the same 
boiler at like ratings; the balance 
of the boilers burn the test coal 
to show the results under fluctu- 
ating loads. 

The same attention is given the 
feedwater. This is analyzed three 
times a day and the treatment ad- 
justed accordingly. Very little 
scale has been encountered. 

As a means of minimizing blow- 
down losses, a continuous circu- 
lating blowdown system is used 
in conjunction with a lime-soda 
softener. Each boiler has an in- 
dividual continuous blow dis- 
charging into one large blowdown 
tank, connected in parallel to the 
softener. The sulfate ratio in the 
softening tank is maintained by 
controlling the amount of blow- 
down water entering the softener. 

All flyash and carbon which 
accumulates in the flyash traps 
is recirculated through the pul- 
verizers to the furnace and re- 
burned. The system operates au- 
tomatically, without the use of 
additional equipment, and has re- 
sulted in an almost complete elim- 
ination of carbon loss. 

From the standpoint of effi- 
ciency it is important to keep 
boilers in service as long as pos- 
sible. This may be pointed out 
by the fact that in our case, put- 
ting a steam generator on the line 
requires 5 t. of coal. If it is fired 
up once in 6 mo., it only reduces 
our efficiency less than 0.1 of one 
per cent, while if it is fired up 
once a month, the efficiency will 
be reduced 0.55 per cent. Our 
inspections are at 6 mo. intervals 
and this in turn governs the 
length of continuous operation 
per unit. 

When boiler are inspected the 
entire unit including pulverizer, 
fans, soot blowers, instruments, 
valves, safety devices and fur- 
naces are inspected and repaired 
if necessary. While the boiler 
is being operated, minor repairs 
which have accumulated are list- 
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ed, so they will not be forgotten, 
and before this boiler can be 
placed on the line, all of these 
repairs must be taken care of. 
With this method of checking over 
the boilers, they are in a satisfac- 
tory condition to operate contin- 
uously for 6 mo. All changes and 
repairs are entered in a permanent 
record book and referred to when 
making the next inspection. The 
condition of repair is then noted 
to eliminate mistakes and reoc- 
currence. 

A continuous record is kept of 
the hours each unit is in service. 
During the course of each year the 
hours of operation are distributed 
as equally as possible, so that over 
several years, each unit has run 
approximately the same length of 
time. 

A uniform degree of fineness 


Fig. |. 


is essential to good operation in 
pulverized coal. The mill must be 
kept in good condition and the 
hammers inspected, balanced, or 
renewed. The period between in- 
spections is determined by ton- 
nage tests for various type of 
fuel. In case of carbon showing 
up in the ash, sieve tests are run 
to check the fineness, and if found 
to be unsatisfactory the mills are 
checked. 

A permanent system of peri- 
odie inspection of all equipment 
is the key to avoiding large and 
expensive breakdowns. We have 
a large master chart containing 
over 200 items to be inspected at 
intervals varying from 1 to 26 
weeks, depending on their impor- 
tance. At the beginning of each 


week all items to be attended to 
during that week are dispatched 


Most efficient boiler load chart 

















Gains & Losses in Boiler Operation for the Month of January 1940 
Lbs. 4 % Rm.&Stack Test Actual Loss Gain 4%£ff.of 
Name Steam Rating CO2 Temp.°F, Efft.4 Eff.4 In $ In $ Operators 
A 23,952,600 153 15.82 86 271 90.03 90.00 1.43 0.00 99.97 
B 19,518,450 151 15.68 85 271 90.05 89.98 2.73 0.00 99.93 
Cc 19,907,400 153 15.41 88 271 90.03 89.88 5.97 0.00 99.85 
D 5,629,500 148 15.27 85 269 90.08 89.92 1.80 0.00 99.84 
E 13,981,400 148 15.41 86 274 90.08 89,82 2.27 0.00 99,74 
Potale OS O89, S50 «sie sss 0000 snceeesGeees es seovncsis -$19.20 0.00 
Weighted Averages 151 15.58 86 271 90.05 89.95 .cececereeees 99.88 


Fig. 2. Typical example of chart used to show comparative standings of operators 


to the proper men. At the end 
of the week, all work completed 
is entered on the master chart for 
a permanent record. Items unat- 
tended to appear in double red 
checks, on the following week’s 
dispatch sheet. With a system of 
this nature the regular work may 
be distributed so that at the end 
of a given time all the equipment 
in the plant will have had proper 
attention. We have found from 
experience that it is better to 
thoroughly inspect every piece of 
equipment over a wide range of 
time than to try and inspect all 
of the equipment in general, with- 
out giving detail inspection to 
each part of a unit. As an illus- 
tration of this chart put to use we 
will use our valve inspection. All 
valves, large and small, are num- 
bered and grouped, each group 
being inspected every four weeks. 
This means a few valves are 
checked daily, but in the course of 
four weeks they have all had at- 
tention. This inspection includes 
opening and closing the valve the 
full length of stem travel, lubri- 
eating stem and checking the 
packing. When attended to in this 
manner they are always in a serv- 
iceable condition. Other items 
included in the inspection sched- 
ule are taken care of in a like 
manner, regardless if the equip- 
ment appears to be in good work- 
ing order or not. The results of 
these inspections can be brought 
out by the fact that in over ten 
years of operation, this plant has 
not had a single breakdown or the 
loss of a single major bearing in 


both of the boiler and engine’ 


rooms. 


A place card is posted on the 
front of each steam generator to 
list any item on the unit that 
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needs attention. It is the duty 
of the entire personnel to record 
this information. Each morning 
these reports are collected and 
transferred to a monthly master 
chart, and from there dispatched 
to the maintenance men. All 
items remain on the chart until it 
is taken care of. If for some rea- 
son the item could not be attended 
to during the month reported, it 
is carried forward to the next 
month’s chart, where it appears 
in red. By this perpetual check 
no item escapes attention or is 
neglected. Definite inspections of 
the boiler instruments are made 
at regular intervals. 

A complete set of records are 
kept of all equipment and of the 
personnel operating the equip- 
ment. Thirty curves, which are 
plotted daily, point out our ope- 
ration graphically. When a drop 
in efficiency is noted, it is imme- 
diately investigated and correct- 
ed. The results of each operator 
for each unit is recorded and the 





Note: 
that week. 


man or unit responsible for the 
drop in efficiency can be singled 
out. 


Stack temperatures corre- 
sponding to the CO, and rating 
are checked daily. In one instance 
our stack temperature rose 15 
degrees F. An investigation re- 
vealed that one of the mono- 
lithic baffles had developed a fine 
crack, which was about the width 
of a penkife blade. When this 
erack was repaired the stack tem- 
perature returned to normal. 
Without records and close check- 
ups this 15 degree rise would have 
been unnoticed, and in the course 
of time several such cracks may 
have appeared. This would have 
caused an unnecessarily high 
stack temperature, and greatly 
impaired the efficiency. Complete 
reports covering boiler heat bal- 
ances, total costs, and unit costs 
are determined monthly. We have 
a Five-Year Chart covering all 
pertinent information regarding 
coal, efficiency, CO, rating, evap- 
oration and costs. This chart 
serves as the consummation of all 
our records and endeavors to 
maintain the standard which we 
term our optimum. 

The prime requisite of top 
performance lies in the willing- 
ness of the operator in charge to 
strive to attain the best results 
out of his equipment, and to main- 
tain it properly and economically. 
To do this his efforts will be 
largely confined to establishing 
standards and training his men 
to abide by them. 


Each vertical column indicates the work to be done during 


Fig. 3. Portion of a power plant inspection schedule 
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RED TAPE— 


A Curse or Blessing 


By GEORGE W. DYSON 
Consolidated Edison Co.., 
New York, N. Y. 


ASUAL OBSERVERS who 

have visited a modern power 
plant have remarked that a tur- 
bine looks like nothing more or 
less than an oversized beer bottle 
set in the floor. It must be admit- 
ted candidly that a certain aurora 
of romance disappeared when the 
reciprocating engine with its 
gleaming brass fittings, flashing 
cross heads, ponderous cranks, 
and gargantuan flywheel was re- 
placed. However, to the trained 
engineer, it is vastly more excit- 
ing to speculate upon the problems 
inherent in the construction of a 
65,000 kw, 1200 psi, 925 deg. F. 
unit turning over at 3600 r.p.m. 
He must be a dolt, indeed, whose 
imagination is not stimulated 
when he reviews in his mind the 
problems that engineering has 
overcome between the installation 
of Edison’s “Jumbo” type gener- 
ator direct connected to a 125 hp. 
reciprocating engine running at 
350 r.p.m. to the installation of the 
modern topping turbine. 


It is not the purpose of this 
paper to discuss the “engineering” 
aspects of engineering, but rather 
to confine it to the “red tape” 
aspects. The prediction of load 
growth and the need for, and the 
use of work orders has been con- 
sidered. It is pertinent now to 
consider a phase of the work 
which comes under the all inclu- 
sive head of “scheduling.” 


The size and design of our 
turbo-generator has been deter- 
mined. The date when good judg- 
ment dictates that it-shall be avail- 
able, to pick up its.share of the 
anticipated load growth has been 
set. It is also known that a turbo- 
generator complete with the steam 





*This is the second of two articles 
on the subject by the author. The first 
appeared on p. 56 of the August issue. 
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generator does not come in one 
package ready to be shipped into 
place and bolted down. 

A typical turbo-generator will 
perhaps be manufactured by Wes- 
tinghouse Company or General 
Electric Company; the boilers by 
Combustion Engineering or B & W 
Company ; the superheaters by the 
Superheater Company; the econ- 


Oh Bey! A 
% Stein o Dark 


Awk 












A turbine looks like an oversized 
beer bottle 


omizers by Foster- Wheeler ; forced 
and induced draft fans by B. F. 
Sturtevant. In addition to the 
major units of equipment that 
come readily to mind there are 
the valves, instruments, gages, 
indicators that are to be supplied 
by various contractors. In a typ- 
ical installation over fifty manu- 
facturers made their individual 
contributions to the completed 
unit. The situation is further com- 
plicated when it is recalled that 
much of the equipment must be, 
because of space limitations or 
design related to other elements 
existing in the station, to use a 
common expression, “tailor made” 
to suit a particular job. 

We also have the labor prob- 
lem. If:the installation work is 
to be done by company forces, 
the work must be coordinated with 


regular system work to avoid 


peaks and valleys in the man day 
curve. If the work is to be award- 


ed to contractors due considera- 
tion must be given to the con- 
tractor’s ability to handle the par- 
ticular job; the question of bonds 
and penalty clauses must be taken 
into consideration. 

While the job is in progress, 
the money invested in equipment 
is eating its head off, that is, the 
interest charges are accumulating. 
It is expedient, therefore, to make 
the installation period as short 
as possible. 

It can well be imagined what 
would happen if a philharmonic 
orchestra attempted to play a 
symphony without a conductor. 
Gone would be the nicety of co- 
ordination which transforms a 
eacophony of sounds into a well 
blended and inspired perform- 
ance. The conductor of any large 
construction job is the schedule 
engineer. It is his function to 
co-ordinate all phases of the work 
in order that the construction can 
proceed smoothly, efficiently and 
without lost motion. 


The first problem that faces 
the schedule engineer is to deter- 
mine the length of time that will 
be required to clear the job 
through his own organization. 
Once the job has been approved, 
it is necessary for the engineers 
to prepare definite drawings and 
specifications which will cover a 
particular phase of the job. The 
Purchasing Department, in turn, 
requests that manufacturers sub- 
mit proposals and bids. These 
proposals are referred back to the 
engineers who evaluate them and 
indicate those that are acceptable. 
The Purchasing Department then 
awards the contract upon the 
basis of price, reputation of the 
concerns and similar considera- 
tion. 

The next determination that a 
schedule engineer must make is 
the time required by the manu- 
facturer to fabricate the material 
ealled for in his contract. Stock 
or standard items do not cause 
much difficulty, but when the unit 
is specially made for the job then, 
to use an expression, “the fun 
begins.” It has to be designed, 
fabricated and tested. This all 
requires time and a defective cast- 
ing, labor trouble or other diabol- 
ical action to which inanimate 
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objects are prone can play havoc 
with a well regulated schedule. 

The schedule engineer’s wor- 
ries do not cease with the com- 
pletion of the unit. As a rule, it 
must be factory inspected by the 
utilities’ representatives who must 
be satisfied that the unit measures 
up to the specifications. Finally 
the unit must be shipped. Again, 
the schedule engineer is between 
the horns of a dilemma. Space 
is at a premium on a construction 
job, consequently material cannot 
be allowed to accumulate. On the 
other hand, the unit must be avail- 
able when wanted by the construc- 
tion forces. This requires a care- 
ful study with the Traffic Bureau 
of shipping dates, and modes of 
shipment. It also involves a con- 
stant check on the progress of con- 
struction in order to anticipate 
material requirements. 

The installation of a large unit 
involves both mechanical and elec- 
trical work from foundation to 
stack. One of the primary tasks 
of the schedule engineer is to co- 
ordinate these two different types 
of work. This job is particularly 
important if the mechanical and 
electrical work are under the jur- 
isdiction of separate supervisors. 
If the installation does not meet 
the schedule, the mechanical men 
can blame the electrical group 
while, conversely, the electrical 
group will point with derision to 
the efforts of the mechanical men. 
But the schedule engineer can only 
look in the mirror when he wants 
to “bawl” some one out. 

If the unit is an isolated piece 
of equipment, the time of instal- 
lation can readily be estimated. 
However, labor troubles, adverse 
weather conditions, requirements 
of city or insurance inspectors may 
play a part in throwing the sched- 
ule off. Unfortunately the sched- 
ule engineer cannot charge, as did 
the steamship companies of olden 
days, delays to acts of God. He 
must foresee possible delays and 
arrange his schedule accordingly. 

But very little equipment in- 
stalled in a generating station 
can be termed an isolated unit. As 
a rule, it works in conjunction 
with other equipment for which 
outages must be obtained. For 
example, work in switch galleries 
requires that the bus be killed and 


58 


every safety precaution taken, 
where the work is to be carried 
on in proximity to live conductors. 
All outages have to be arranged 
with the thought constantly in 
mind that continuity of service 
must be maintained. This means 
that the schedule engineer must 
take advantage of all routine out- 
ages and reduce to a minimum the 
number of special outages. 





The labor problem is always with us 


Again, the responsibility of the 
schedule engineer does not cease 
when his schedule has been ap- 
proved. He must follow through 
on the job as it progresses, check- 
ing each item as it is completed 
with the scheduled completion 
date. If, at any time, a major 
upset occurs, the schedule engi- 
neer must determine whether it 
will be necessary to revise the 
schedule in accordance with the 
new condition. 

It is apparent on the face of 
it, that no one man can be thor- 
oughly conversant with all the 
details of construction. He must 
gather his information from a 
wide variety of sources; i.e., the 
engineers, the construction forces, 
the Purchasing Department, the 
Traffic Bureau. This calls for dip- 
lomatic talents of a high order 
in order to keep the information 
flowing smoothly through all chan- 
nels. Further, the schedule engi- 
neer must “speak gently but carry 
a big stick.” If the progress of 
the job becomes snagged, he must 
locate the cause and indulge in a 
little old-fashioned prodding. This 
causes a little roaring but it is all 
part of the job. 

Obviously, like the work of the 
load growth expert and the work 
order specialist, the work of the 
scheduling force must be classified 


as “red tape.” Although the pic- 
ture has been drawn in broad 
strokes and all the multitudinous 
minor tasks eliminated that fall 
to his lot, it will be appreciated 
that the schedule engineer per- 
forms a necessary function. We 
cannot live with him nor can we 
live without him. 

In order to prevent “red tape” 
from multiplying beyond all 
earthly needs, it should be re- 
viewed frequently. This review 
should be conducted by those re- 
sponsible for its set-up and no 
more allowed to exist than is jus- 
tified by necessities. ‘Red tape,” 
rather than strangling, should 
support. , 


Clear Ice Cubes 

A NEw USE for condensate was 
given in a recent bulletin of the 
NDHA, from the actual experi- 
ence of a hotel manager using dis- 
trict steam for heating. He had 
been bothered with the problem 
of making clear ice cubes for use 
in the dining room until the cen- 
tral steam district heating repre- 
sentative suggested the use of 
condensate. This was tried and 
worked fine, so well in fact that 
the manager went one step farther 
and added coloring matter to im- 
prove the effect of the crystal 
clear cubes. 


Santee-Cooper Project 

In SourH Carouina the Santee- 
Cooper Hydroelectric and Navi- 
gation project, which will incorpo- 
rate the world’s largest dam, is 
about one-third finished and is 
expected to be completed by the 
end of 1941. This dam, across 
the Santee River, is approxi- 
mately 8 mi. long and consists of 
concrete, steel and earth fill. The 
concrete spillway section alone is 
3400 ft. long. The Santee River 
with an average flow of 19,200 
cu. ft. per second is one of the 
largest rivers on the Atlantic sea- 
board and reaches flood stage at 
an average of nine times a year. 
The dam will create a lake of 
86,000 a., from which the water 
will pass through a diversion canal 
into a second reservoir of 62,000 a. 
From the second reservoir the 
water will pass through the power 
house, then through a _ second 
canal to the Cooper River and 
down to the Atlantic. 
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Auto Fleets Expense 


Discussing this important phase of the utility industry before 
the S.A.E., the author points out that for every 9 hp. 
in electric generating plants, the company has a | hp. in auto- 
motive equipment—a $400,000 business within a business 


By RANDOLPH WHITFIELD 


Supervisor of Automotive 


Equipment 


Georgia Power Co. 


ODAY the automobile fleet is 

taking its place in size among 
the major items of operation in 
a public utility. For instance, in 
our company, the automotive ex- 
pense is 80 per cent as large as the 
electric transmission expense and 
20 per cent as large as the com- 
pany electric distribution expense. 
Our ear and truck fleet is a $400,- 
000 annual business in itself, and 
its product, mileage, is turned out 
at a rate equivalent to traveling 
around the world almost three 
times each month. Surprising as 
it may sound, for every nine horse- 
power our company has in electric 
generating plants, it has one horse- 
power in the motors of its cars 
and trucks. 

There are four important 
trends that are making it neces- 
sary to increase the number of 
vehicles for a utility’s ordinary 
operation: 1. Increase in rural and 
and suburban customers; 2. De- 
mand of customers for almost in- 
stantaneous service; 3. Reduction 
in the number of hours available 


COST PERMILE TOTAL COST 


MILES OPERATED PER MONTH 
Fig. 1. Total cost per mile for passenger cars and I!/2 +. trucks for 
1939. Fixed costs include licenses, taxes, insurance, garage overhead, 
supervision, storage and depreciation. Costs proportional to mileage 


are shown by Fig. 2 
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for work due to the wage and 
hour law restrictions; 4. Rapid 
increase of labor costs, making it 
imperative to use man power in 
the most efficient manner. 

There is no economy, for ex- 
ample, in having a $180 a month 
engineer waste a third of his time, 
or $60 a month, catching rides 
with salesmen and line crews 
when he could be furnished a 
company car_for a total actual 
cost of only $43 per month. 

As ear and truck operating 
costs are lowered, it will be found 
economical to use vehicles in ac- 
tivities where they could not be 
justified before. In fact, entire 
new activities will be developed 
by public utilities that would not 
be profitable without lower cost 
transportation. The addition of 
rural lines sometimes hinge on the 
cost of transportation in con- 
structing the line and in servicing 
it after it is built. 

The Jerkwater Power Co. may 
pride itself on having a very low 
ratio of cars per customer and 


CENTS PER MILE 


a correspondingly low transporta- 
tion cost. The Shock-Proof Power 
Co., on the other hand, may have 
a larger proportion of automobiles 
and a higher transportation cost 
and be criticized by the “budget 
jugglers” for its apparent waste- 
fulness. However, the second 
company actually may have the 
lowest overall electric operating 
cost because its manpower is 
utilized more efficiently through 
having ample transportation fa- 
cilities. It would actually have 
the most economical transporta- 
tion setup, although the fleet cost 
figures alone would indicate other- 
wise. 

It is surprising how much the 
cost per mile goes up with the 
lowered mileage. Referring to 
Fig. 1, it will be seen that at our 
present average of 1200 mi. per 
vehicle per month, the total cost 
per mile is 3.6 ct. However, those 
vehicles operating only 800 mi. 
per mo. are costing 4.4 ct. per mi., 
or 22 per cent more. If our entire 
fleet of cars and pickups averaged 
only 800 mi. per month, it would 
cost us $67,000 more per year to 
cover the same mileage. 

Accurate records show that for 
every fleet there is one make of 
vehicle that is the most economical 
under that utility’s operating con- 
dition. It is generally thought 
that any one of the Big Three 
makes of cars is as economical as 
the other, but actual fleet records 
show that there is a variation of 
from 10 to 18 per cent in operat- 
ing cost between them. 

Careful attention to detail has 
enabled us to use successfully the 
lowest priced 14% ton trucks for 
the majority of our line crews, 
including those with eight or ten 


YEaR 


Fig. 2. Direct expense proportional to mileage for the period from 
1931 to 1939. Mileage contracts on private cars at 5 ct. per mile 


are limited to 500 mi. per mo. 
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men. It has limited our average 
investment per line truck complete 
with winch and derrick, to less 
than $2000. In actual practice we 
have found that by trading at 50,- 
000 mi. instead of at 75,000 mi. 
or over, the depreciation cost in- 
creased only from around 0.6 to 
0.9 et. per mi., a net difference 
of 0.3 ct. On the other hand, re- 
pair expense alone dropped from 
about 1.5 et. per mile to about 0.5, 
a reduction of 1 ct. per mi. Thus 


we have a net saving of U.7 ct., 
not including the additional sav- 
ings in tires and fuel expense. 

We have tried letting private 
garages maintain our equipment, 
but it proved unsatisfactory, both 
in cost and in equipment condi- 
tion. As a result, we not only do 
our own maintenance in headquar- 
ter cities, but we have traveling 
mechanics who spend their time 
visiting the smaller towns where 
equipment is located. 


Modern Furnace Design 


By G. CAMPBELL KOHLAR 


‘6 AN YOU design a boiler for 

2000 lb. per sq. in. that 
will operate on the coal we are 
now using?” 

“T want a boiler that will gen- 
erate 250,000 lb. per hr. of steam 
at 1500 Ib. pressure.” 

“Ts it economically practical to 
obtain steam at 1000 deg. F.?” 

These are typical of the de- 
mands which the larger industrial 
companies and the utilities are 
making upon the boiler manufac- 
turers, and it is only a question of 
time before the operators of the 
smaller power plants throughout 
the country will be making similar 
demands. Why this trend to ever 
increasing pressure and tempera- 
ture? Why the large investment 
in expensive equipment which has 
hardly emerged from the experi- 
meutal stage? Why has it been 
necessary twice within the last 
decade to revise and extend the 
steam tables? 

The answer is: From steam at 
high pressure and temperature 
greater thermal efficiencies can be 
obtained and cheaper power be 
produced. Figure 1, a denuded 
Mollier Diagram, shows why this 
isso. A Mollier Diagram included 
in every steam table, is essentially 
a series of curves plotted with 
enthalpy (total heat or heat con- 


*A previous article dealing primarily 
with small furnaces for the generation 
of up to 100,000 lb. of steam per hr. 
appeared on page 45 of the March 1940 
issue under the title “It’s Your Fur- 
nace.” The second part of the present 
article will deal with slag, its forma- 
tion and control, the part it plays in 
boiler design and a word as to probable 
future trends. 
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tent) and entropy (availability of 
heat) as co-ordinates. A practical 
chart has several series of lines, 
such as lines of constant pressure, 
temperature, moisture, etc., run- 
ning rampant; but Fig. 1 shows 


only the saturation line and the 


constant pressure line of 0.2 lb. 
per sq. in. abs. 


If steam expands in an ideal 
turbine, (100 per cent efficient) 
to about 29.75 “inches of vacuum,” 
it will change state as shown by 
the lines AB, DE, and GH. These 
lines also represent the maximum 
heat which can be extracted from 
the steam and converted into 
mechanical energy. GH is larger 
than DE which is in turn larger 
than AB, hence, the higher the 
pressure and temperature, the 
more heat available for conversion. 

But the Mollier Diagram con- 
veys still more interesting infor- 
mation. The enthalpy is repre- 
sented by the lines AC, DF, and 
GJ. The solid portion of these 
lines represent heat available, and 
the dotted portions, heat which 
can never be recovered. The ratio 
of the solid line to the whole line, 
GH/GJ for example, is the ther- 
mal efficiency of the process. Thus, 
at high pressure and temperature, 


is it not only possible to convert 
more heat into work, but also it is 


possible to convert more of the 
heat, put into the steam in the 
boiler, into work. The thermal 
efficiency rises with the tempera- 
ture and pressure. Of course, there 
are no ideal turbines, and the ac- 


tual process would be indicated 
by lines curving to the right of 
those shown in the figure and ter- 
minating at a somewhat greater 
enthalpy, but the principle in- 
volved is no different. 


The Man to Blame 


All this’ has’ been common 
knowledge for many years; but 
the metallurgist couldn’t produce 
metals which would stand up, the 
manufacturer didn’t know how to 
fabricate such a unit even if he 
had had the proper materials, and 
the designer hadn’t the least idea 
of how the desired results might 
be obtained in the first place. As 
advances were made in one of 
these component arts, the others 
took up the challenge, carried the 
development a little farther, and 
then created a new problem for 
the party of the first part to solve. 
Eventually, it became evident that 
boilers could be built for high pres- 
sures and temperatures, and that 
turbines could be built to utilize 
steam at these conditions. It was 
then realized that beyond a cer- 
tain point, roughly 800 lb. pres- 
sure and 850 deg. F. total tem- 
perature, conventional designs of 
boilers like the cross drum, sec- 
tional header type, and the three 
and four drum bent tube types 
would have to be greatly modified 
or even altogether abandoned. 


The need for a new design is 
shown by Fig. 2, which indicates 
the general trend of gas, steam, 
and water temperatures as the 
operating pressure is increased. 
For reasons which will be dis- 
cussed later, the temperature of 
the gases entering the superheater 
must be restricted to about 2000 
deg. F. As the steam tempera- 
ture and pressure rises, an in- 
creasing proportion of the heat of 
combustion is absorbed in the 
superheater until a point is 
reached where the temperature of 
the gases leaving the superheater 
is lower than the steam tempera- 
ture and the superheater actually 
is heating the flue gases. How- 
ever, long before this point is 
reached the mean temperature dif- 
ference between the gas and steam 
becomes so small that the transfer 
of heat from gas to steam is almost 
negligible. « 

After the gas leaves the super- 
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heater in the conventional types 
of boilers, it passes over boiler 
tubes until its temperature is so 
reduced that it can no longer 
economically evaporate water. The 
gas is then passed through a dif- 
ferent type of heat exchanger, 
either an economizer, or an air 
heater, or both. If 600 deg. F. 
is an economical temperature for 
combustion gases to enter an air 
heater, Figure 2 shows that very 
little, if any, boiler surface will 
be useful after the superheater 
when the pressure approaches 
1000 lb. Above 1500 lb. the satu- 
ration temperature is actually 
higher than 600 deg. F. 

New Problems—New Boilers 

By attempting to overcome 
these difficulties, and the new 
problems which occurred as fast as 
the previous ones were overcome, 
an entirely new type of boiler was 
evolved. In order to get the neces- 
sary temperature of gas to the su- 
perheater, fewer boiler tubes were 
used on the furnace side. The ex- 
treme heat of the furnace caused 
coatings of slag to form on these 
tubes to such an extent that little 
gas could get through. The fur- 
nace was then made larger to 
provide a cooler zone around the 
generating tubes so that slag 
would not adhere to them so tena- 
ciously. To further protect the 
boiler tubes, the furnace slag 
screen was introduced. 

But now the gases entering the 
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superheater were too cold, so the 
generating tubes were removed en- 
tirely and the water was evapor- 
ated in the furnace walls. The 
superheater was protected from 
the devestating heat of the tur- 
bulent burners by building the 
furnace in two stages, the hot 
primary zone being placed around 
the corner from the superheater. 
The temperature of the gas leav- 
ing the superheater was too low to 
evaporate water and too high to 
put through an air heater, so the 
space between the superheater and 
the air heater inlet was filled with 
economizer. 


The furnace is different from 
the furnace of an orthodox type of 
boiler. Its functions are many and 
varied, and they are of the ut- 
most importance. The furnace 
does not merely serve as a com- 
bustion chamber; it converts the 
ash into readily disposable slag, 
generates all, or nearly all, the 
steam, and controls the tempera- 
ture of the gases to the super- 
heater. Besides, in order for the 
unit to operate at or near maxi- 
mum capacity for long periods, the 
furnace must be largely self-clean- 
ing; that is, the relation between 
the gas temperatures and the ash 
characteristics must be such that 
any slag or ash deposited on the 
walls will find its way back to the 
ash hoppers or slag tap floor with- 
out the aid of sootblowers, deslag- 
gers, or hand lancing. 


Only a very small portion of 
the ash in the coal must be per- 
mitted to travel through the super- 
heater and on to the stack, for ash 
accumulations in the superheater 
decrease the rate of heat transfer, 
increase draft loss, and make fre- 
quent shutdowns for cleaning nec- 
essary. Thus, the furnace must be 
carefully proportioned, and many 
seemingly minor details must be 
paid close attention. 

Until quite recently, the art of 
building a high-pressure, high- 
duty steam generator was poorly 
understood. Quite a few such 
units have been built with only 
indifferent success. E. G. Bailey, 
in a paper entitled “Modern Boiler 
Furnaces” presented before the 
1938 annual meeting of the 
A.S.M.E. states: 

“The greatest single difficulty 
to overcome in accomplishing all 
this is the ash in the coal being 
burned. Not so much ash as such, 
but ash converted into slag 
through high temperature combus- 
tion; slag that is inevitable, even 
from the lowest possible combus- 
tion temperature when using many 
of the low-fusing-ash coals which 
are available today. Ash consti- 
tute the main problem; ash in the 
form of molten slag, plastic slag, 
sticky slag, sponge ash, and. fly 
ash.” In all probability, the great- 
est single contribution to an ad- 
equate understanding and work- 
able solution of the problem has 
been Mr. Bailey’s own researches 
into the nature of slag and ash. 
The Mechanics of Fuel Burning 

It might be well at this point 
in the problem of furnace design, 
to examine briefly the mechanics 
of fuel burning. Coal ash is a- 
complex material. It is a mixture 
of a number of substances, each 
having its individual physical and 
chemical properties, and the be- 
havior of the ash as a whole de- 
pends upon the interrelation of its 
various components. If a sample 
of coal is slowly burned out, the 
residual ash may be collected and 
pressed into a cone. 

This cone, when placed in a 
muffle furnace will gradually. dis- 
tort and finally liquefy as the 
temperature increases. The point 
at which the apex of the test cone 
begins to distort is reported as the 
initial deformation temperature; 
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that at which the apex bends over 
at right angles to the axis is the 
ash fusing temperature; and that 
at which the cone liquefies is the 
ash liquid temperature. It is this 
range, rather than any particular 
point which is important. 

As the coal burns, it undergoes 
many transformations. In the in- 
tense heat of the burner zone com- 
plete combustion occurs and the 
coal becomes gas and ash. The 
ash particles which come in con- 
tact with the walls of this portion 
of the furnace are usually quite 
liquid. As the gas rushes on to 
the stack, becoming cooler as it 
progresses, the nature of the ash 
deposits change to plastic, then 
to sticky, to sponge ash, and final- 
ly to fine gray-white dust. It is 
important to know where these 
various transformations take place 
so that provision may be made for 
handling them. 

The zone immediately above 
and below the burner level in a 
furnace is hot enough to fuse any 
ash. Molten slag will deposit on 
the walls in this zone, thus insulat- 
ing them to a certain extent and 
decreasing the heat absorption of 
them. If this burner zone is 
cleaned mechanically, the furnace 
may be too cold for stable ignition 
and the rate of heat absorption 
may be high enough to endanger 
the wall tubes if the feedwater 
is not perfect. 

If the slag is allowed to accumu- 
late, it will build out to some 
equilibrium thickness, and any 
succeeding accumulations will 
melt and run off. The tempera- 
ture will increase, and the slag 
will creep upward to the boiler 
tubes and downward to the floor. 
If the ash is to be removed dry, 
this slag will cause serious diffi- 
culty in the hopper; but if the 
slag is to be tapped off in the 
liquid state, the pool on the flat 
floor will further increase the tem- 
perature in this zone and the slag 
will run freely from the walls. 


The Slag Screen 

In the upper section of the fur- 
nace, the slag must be removed 
by some cleaning device; other- 
wise the temperature to the boiler 
tubes and superheater would build 
up dangerously, and slag deposits 
would plug these tube banks, in- 
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creasing the draft loss and decreas- 
ing the heat absorption. This 
creeping of the slag, however is in- 
hibited by the use of a furnace 
slag screen. Under any circum- 
stances, a definite minimum slag 
belt will exist in the burner zone 
which can not and should not be 
eliminated. 

If a screen of tubes on fairly 
wide spacing be placed across the 
furnace at the upper limit of this 
slag belt, it will accomplish two 
results: any fused or molten ash 
which comes in contact with the 
screen will stick, and eventually 
melt and drip down into the slag 
pool; any ash particles which do 
get by the sereen will be shielded 
from the radiant heat of the burner 
zone and, being much cooler than 
they ordinarily would be, will be 
deposited as either sponge ash or 
dry dust, formations which may 
be cleaned with comparative ease. 

This idea is carried a step 
farther in the two-stage furnace 
which is built in the form of an 
L. A relatively small primary fur- 
nace with a slag top floor forms 
the horizontal leg and is separated 
from a much larger secondary fur- 
nace by a slag screen. The heat 
released in the primary furnace 
may be 80,000 B.t.u. per cu. ft. 
per hr., or even higher. 

Slag is in a plastic or molten 
stage, and oozes down the walls 
to the floor in a continuous stream. 
It may be tapped off readily, 
either periodically or continuous- 
ly. The secondary furnace being 


much larger than the primary and 
shielded from it by the screen, is 
considerably cooler; and as the 
gases reach the top of the furnace 
and enter the generating bank, 
the temperature is low enough to 
prevent slag formation, and yet 
high enough to generate the re- 
quired temperature in the super- 
heater. It must be admitted 
though, that in the lower section 
of the secondary furnace the slag 
does at times become troublesome, 
and measures must be taken to 
keep the walls clean in order to 
prevent the slag from spreading. 
However, if the unit is properly 
proportioned, that is not a serious 
difficulty. 
Slag 

By this time it is probably quite 
clear that in the production of 
high - pressure, high - temperature 
steam with coal for fuel that the 
formation of slag is inevitable; 
and sinee the slag can be neither 
eliminated nor ignored, it must be 
tricked into actually doing some- 
thing useful. As previously de- 
seribed, the ash in the coal is a 
heterogeneous mixture of chemical 
compounds each of which has its 
individual characteristics. The 
range over which this ash fuses, 
and particularly the liquid tem- 
perature, is of great importance. 

If the temperatures at which 
the various forms of slag occur 
are known, the furnace can be 
proportioned in such fashion that 
each type of slag can be confined 
to a definite section and more or 
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less controlled. The formations 
depend upon the heat transferred 
in the furnace, and furnace heat 
transfer is primarily a matter of 
radiation. Therein lies the chief 
difficulty. 

Radiant heat transfer is a 
function of numerous variables 
which are all either difficult or 
impossible to determine. But it 
is possible to measure the tem- 
perature of the gases at various 
points through the furnace, and 
by making some simplifying as- 
sumptions, the much abused Ste- 
fan-Boltzmann Law can be ap- 
plied to obtain a somewhat arti- 
ficial wall temperature. Artificial 
or not, this wall temperature is 
significant. Samples of slag have 
been taken from different sections 
of the furnace and their fusion 
range determined in the labora- 
tory. It has been found that a 
very definite relationship exists 
between these fusion ranges and 
the calculated wall temperatures. 
By plotting fusion temperature 
and wall temperature against the 
square feet of heating surface, 
valuable information for the prop- 
er design of a furnace can be ob- 
tained. 

Adiabatic flame temperature, 
that is, the temperature which 
would be reached if the fuel were 
burned with no excess air and no 
transfer of heat to its surround- 
ings, is the highest possible radiat- 
ing temperature. The temperature 
in the primary furnace approaches 
this maximum quite closely. The 
quantity of heat transferred by 
radiation depends upon the dif- 
ference of the fourth powers of the 
radiating temperature and the re- 
ceiving surface temperature; and 
since the upper temperature is 
practically fixed, the heat transfer 
in a furnace will vary with the 
temperature of the walls. The 
walls are covered with molten slag 
which is at the liquefying tem- 
perature of the ash, and the lower 
this temperature the greater the 
heat transfer per square foot of 
furnace wall will be. The ash in 
the coal to be burned is thus an 
important factor in determining 
the size and effectiveness of a fur- 
nace. 

Design Procedure 

The actual design of a large 

unit of this type is not radically 
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different from that of the small 
units described in a previous ar- 
ticle. The first step is to de- 
termine the minimum width of 
unit for the desired steam output, 
since even on these large genera- 
tors the drum is a principal item 
of cost. It has been learned from 
experience that the heat input per 
foot of width is the limiting factor 
in setting minimum width. The 
length of the drum being set, the 
temperature of the gases entering 
the superheater must be deter- 
mined. This will depend upon 
the steam temperature and pres- 
sure, and the range of superheat 
eontrol which may be required. 
Thirty per cent control, for 
example, would mean that the 
unit must be capable of producing 
steam at design temperature and 
pressure from 70 per cent load 
to full load. In this case, the 
temperature of the gases entering 
the superheater at 70 per cent 
load would then be proportioned 
by “cut and dry” methods, using 
all available information regard- 
ing slag formation, ete., until the 
proper surface is determined. Or- 
dinarily, as the load increases the 


steam temperature increases, and 
in order to keep the steam tem- 
perature constant, some means of 
control must be provided. 

The most common way of ac- 
ecomplishing this at the present 
time is by diverting a definite 
amount of the gas around the 
superheater—the by-pass method. 
The remaining problems such as 
tube metal temperature, size of 
economizer and air heater, are no 
different from those of the smaller 
units except that since the tem- 
perature and pressure conditions 
are rapidly approaching the safe 
limits, more care and attention 
must be given to details. 

It is the writer’s opinion that 
the trend of boiler design from 
now on will be largely one of 
refinement and consolidation of 
the newer types. Much remains 
to be learned about many things, 
fuels, metals, economics, and a 
host of others. But it is not en- 
tirely beyond the range of prob- 
ability that the next decade or 
so will find many little brothers 
of these “freak monsters” installed 
in the smaller industrial plants 
throughout the country. 


Work Schedules 


By E. W. ROBINSON* 
Plant Engineer 
Southwestern Public Service Co. 
Amarillo, Tex. 


ORKING SCHEDULES for 
engineers working 40 hr. per 
wk. has been solved, at least to 
our satisfaction, by the schedule 
as shown on a 6 wk. basis. A com- 
plete revolution requires 42 da., 
at the end of which time the cycle 
begins again. Shifts are rotated 
so that each man works 10 da. 
consecutively and is off 4 da. con- 
secutively between each change 
of shift. 
At first glance one might say 
this is not a 40 hr. schedule as 
each man works 10 consecutive 


*This was written in answer to J. M’s. 
question “Wanted—a Work Schedule” 
published on Fe 542 of the October, 1939, 
issue. In addition to those already pub- 
lished, replies have been received from 
M. *Werdung, G. W. Redman, Chester 

Fenton, .C. Brooks Hudson, 

M. Newell, Clinton Miller, Al- 

bert W. MacFarland, August J. Ludwig, 
J. R. Harley, Joseph J. De Maio and Jos. 
L. win, and will be published as op- 


Good 
portunity permits. 


days. We get around this objec- 
tion by the simple expedient of 
splitting each 10 da. period at the 
end of five working days and call- 
ing the sixth day the first working 
day of the next period. 

For example, A starts on a 
Monday and works 10 da., ending 
his shift on a Wednesday. We con- 
sider A’s week to start on a Sat- 
urday. Then, in any seven con- 
secutive days starting on a Sat- 
urday he will work only 5 da. 
Likewise, C’s week starts on a 
Tuesday, B’s week starts on a 
Monday, etc. 

This schedule has the follow- 
ing merits: rotation of shifts; 
each man gets four consecutive 
days off duty; intervals between 
shift rotation are neither too short 
nor too long; each man gets the 
same days off between each shift 
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change, for A is off TFSS, B has 
SSMT off, etc. 

Naturally certain day groups 
are preferred, as TFSS and SSMT, 
for these groups run over a week 
end. In setting up the schedule 
we gave the preferred days off 
to the operators according to sen- 
iority. Some time in the future 
we may find it advisable to “ex- 
change letters” with certain op- 
erators in order to make the dis- 
tribution of the preferred days 
off more equitable. At this time, 
however, the men are all satisfied 
to abide by seniority. 

You will note this schedule is 
set up for a “three department” 
plant. We have on duty at any 
one time one turbine operator, one 
boiler operator, and one pump op- 
erator. Also, we change shifts at 
7:00 AM, 3:00 PM, and 11:00 PM, 
. to allow time for the operators 
to change meter charts and record 
meter readings at midnight. For 
plants operating with two, four, 
or any number of “operating” de- 
partments a circular chart sched- 
ule of 42 da. can be set up to pro- 
vide any type schedule required. 

This schedule requires several 
swing men, i.e, men who work 


part of their period in one devart- 
ment, and the remainder in an- 


other. E works 2 da. as a tur- 
bine operator, and 8 da. as a boiler 
operator. Likewise, M works 6 da. 
as a pump operator, and 4 da. as 
a member of the maintenance 
crew. 

An interesting relation be- 
tween days per week worked per 
man and the number of men re- 
quired was observed while evolv- 
ing the circular chart. In the case 
of a three department plant, the 
number of men required to satisfy 
the schedule is equal to 63 divided 
by the days per week each man 
works, using 8 hr. as a working 
day. If each man works 5 da. 
per week, then the number of men 
required equals 63 divided by 5, 
or 12.6 men. This means 13 men 
must be employed with one man 
working 0.6 of his time as an op- 
erator, and working the remain- 
der, or 0.4, in another department, 
perhaps the maintenance or repair 
division.. If each man works 42 
hr. per wk., then the number of 
men required equals 63 divided by 
$,25, or 12.men exactly. 
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If the plant is operating on a 
two department basis, the number 
of men required to satisfy a 40 hr. 
schedule equals 42 divided by 5, 
or 8.4men. Here nine men would 
be employed, with one man ope- 
rating 0.4 of his time and spend- 
ing the remainder, or 0.6, with the 
maintenance or repair crew. A 
42 hr. work schedule would em- 
ploy 8 men exactly. 


In the case of a “four depart- 
ment” plant the constant becomes 
84, which when divided by the 
number of days worked per week 
per man indicates the number of 
men required to satisfy the sched- 
ule. A 40-hr. schedule would re- 
quire 84/5 or 16.8 men. Here 17 
men would be employed, with one 
man operating 0.8 of his time, and 
spending the remaining 0.2 with 
the maintenance department. Like- 
wise a 42 hr. week would employ 
84/5.25 or 16 men exactly. 

Although the law at present 
permits a 42 hr. schedule we have 
found such a work week too com- 
plicated to be practicable. The 
42 hr. schedule introduces “split 
shifts,” which is an objectionable 
feature from every standpoint. 
We have, therefore, adopted the 
40 hr. work week as being most 
satisfactory to all concerned. 





In setting up a 40 hr. schedule 
in which the operators are on 
duty 10 consecutive da., and off 
4 consecutive da., it is important, 
from the standpoint of complying 
with the law, to set a definite day 
for each man on which his partic- 
ular working week is to start, and 
to adhere to that day throughout. 
Thus, A’s week is to start, always, 
on a Saturday, and C’s week is 
always to start on a Tuesday. 

Of course, a 40 hr. week sched- 
ule in which each operator is on 
duty 5 da. and off 2 da. between 
shift changes may easily be con- 
structed on the circular chart, but 
rotation of shifts at the end of 
every 7 da. is believed to be dis- 
turbing to operators. When the 
period between rotation is as short 
as 7 da., the men do not have suf- 
ficient time to adjust themselves 
to the new routine of eating and 
sleeping involved in each shift 
change. 

As actually used in our plant, 
the chart has the added refinement 
of a circular perpetual calendar 
encircling the chart schedule. This 
enables any man to determine im- 
mediately any date in the future 
on which he will be on or off duty, 
and is particularly helpful in plan- 
ning vacations. 
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Power Plant 
Operation Problems 


The operation of a steam plant presents many problems to the operator. 

Most of these problems can be solved but the solutions are not always 

easy and often demand considerable inaenuity. In this article the author 

takes up a number of specific problems which arose in the plant at Fort 

Collins, Colorado, and shows how they were solved. This is the first of two 

articles on this subject by Mr. Crain. The second will appear in a subse- 
quent issue. 


By RICHARD W. CRAIN 


Instructor in Mechanical Engineering 
University of Washington 


HE OPERATION of a steam 
power plant presents many 
problems to the engineer or opera- 
tor. Most of these problems can be 
solved, some not without difficulty, 
however. It is the purpose of this 
article to take up some specific 
cases and explain how the difficul- 
ties can be overcome. Other fea- 
tures and improvements in opera- 
tion that are interesting and help- 
ful are likewise dealt with in an 
attempt to show how a modern 
power plant is meeting the prob- 
lem of efficient operation and suc- 
cessful maintenance. This plant 
which is that at Fort Collins, Colo- 
rado, supplies light and power for 
the entire city of 16,000 people. 
The boilers are Combustion En- 
gineering Co., Stirling type boilers 
employing Detroit Roto Stokers 
spreading coal onto a flat grate. 
Although these stokers can be ,ad- 
justed to throw the coal more to 
the rear or the front of the fur- 
nace as desired, there was a marked 
tendency for the coal to pile up 
against the water back at the rear 
of the furnace. The reason for this 
trouble was finally found to be the 
lack of enough air back there to 
burn the coal fast enough before it 
could pile up. There was a distance 
of 4 in. to 6 in. between the end 
_ of the grates and the water back. 
This space, for the width of the 
furnace, was just solid floor. 
Whereas the rest of the floor sur- 
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face in the furnace, that is the 
grates themselves, is amply sup- 
plied with air passages, the space 
in question along the back wall had 
no air passages at all 
Consequently, then, the coal 
that fell upon this blank floor area 
received insufficient air to burn 
thoroughly. Thus more and more 
coal in falling there kept piling up 
and not burning. This presented 
quite a problem, too, when dump- 


Fig. 1. View in boiler room s wing the 
. alittomatic coal regulator 


ing the grates. It was necessary 
to dig into the pile and rake it off 
into the ash pit at the time of clean- 
ing the fire. 
venience, there was the loss of un- 
burned coal which could become ° 
quite an item. 

The way this situation was rem- 
edied is interesting. That part of 
the furnace floor causing trouble 
was removed. In its stead was 
placed a flat steel plate drilled with 
many small holes for air passage. 
A duet for air was led to the space 
underneath this plate from one of 
the plenum chambers under the 
main grate. The plenum chambers 
receive air from the forced draft 
fan. With this arrangement coal 
falling back against the water back 
will burn thoroughly and will not 
pile up to cause trouble or waste 
coal. Fig. 2 shows views of this 
improvement in the grates. . 

This modern steam plant is 
fully automatic. There are times . 
when the different regulators must 
be taken out of operation for ‘ad- 
justing or repairing. Whenever 
this was necessary in the case of 
the coal regulator, that particular 
boiler had to be put on hand con- 
trol. The amount of coal going into 
the furnace had to be regulated by 
hand in order to hold the steam 
pressure constant. This is a diffi- 
cult job, especially when, the plant 
is pulling a high load, and with a 
410 lb. per sq. in. boiler rated at 
30,000 lb. of steam per hr. 

There are two such boilers and, 
of course, two sets of coal regula- 
tors. These are Smoot regulators 
operated by means of compressed 
air in conjunction with oil pres- 
sure and a leather diaphragm from 
a master control on the back of the 
boiler panel. In order to eliminate 
the necessity of hand firing when 
working on the coal regulator, the 
regulators of the two boilers were 
interconnected so the one regulator 
could operate the coal distribution 
of the boiler whose regulator was 
out of service. 

This interconnection was accom- 
plished by means of an overhead 
pipe between the boilers. Each end 
of the pipe was then attached to 
the coal regulator plunger rod on 
each boiler through a linkage that 
is detachable. When it becomes 
necessary for the opposite regula- 
tor to work the coal distribution, 
this linkage is merely connected 
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Fig. 2. Plan and sections showing how the grates were improved 


onto the cross pipe which is like- 
wise connected in on the other end. 
Then the regulator out of service 
ean be worked on and still the 
stoker and boiler continues on auto- 
matic operation. This setup works 
very satisfactorily and gives a 
much smoother operation curve. 
Fig. 1 shows the coal regulator. 

An Automatic Coal Feed 

Coal for the Roto-stokers is 
conveyed to the bunkers over each 
stoker by means of a traveling 
weigh-larry. As the larry is emp- 
tied it is run electrically on an 
overhead track to the end of the 
firing aisle and receives another ton 
of coal from the large storage bin. 
After arriving back at the stoker, 
the larry gate is opened and the 
coal allowed to run into the stoker 
bins. The bins for each boiler are 
made into two sections, each section 
supplying a separate rotor. Con- 
sequently, it was necessary to run 
the larry back and forth by hand 
to level off the coal in each section 
of the stoker bin. Usually the bins 
were quite low in coal at this time 
and the rush of coal into them 
caused some dust. The larry had to 
be run by hand to keep each section 
of the bin full, and it was left each 
time either over one section or be- 
tween the two. In either case the 
coal was uneven in each section 
making a decided difference in the 
feeding of the coal upon the grates. 
This caused the fire upon the grates 
to change continually in intensity 
and consistency. The larry often 
emptied itself without immediate 
detection by the fireman and some- 
times the stoker bin almost entirely 
emptied before it was replenished. 
This also affected the burning on 
the grates and made it quite dusty 
at times around the stoker. 
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The resulting inconvenience led 
to the design and installation of an 
automatic back and forth feed for 
the larry above the stoker bins with 
a bell alarm hooked up through a 
telechron clock for warning the 
fireman as the larry runs out of 
coal. When the coal runs out in 
the larry, the level of coal in the 
bunkers lowers until an electric eye 
is energized by a flashlight across 
the bin from the eye. This mechan- 
ism rings the alarm, a bell, and the 
telechron clock lets it ring for 10 
seconds. If the circuit is not broken 
by more coal filling the bin, in six 
minutes the clock will ring the bell 
again. With these parts plus a mo- 
tor and clutch hooked up through a 
magnetic coil, with necessary re- 
verse stops, the weigh larry be- 
comes an automatic coal feeder 
keeping the two bins sections brim- 
ful. 

Figures 3 and 4 show a picture 
and diagram of this set-up for auto- 
matically feeding the coal. A 
switch on the frame of the larry 
below the larry bin turns the auto- 


matic apparatus on and off since it 
must be disconnected during the 
regular operation in moving the 
larry down the aisle to get another 
load of coal. When the automatic 
unit is brought in, a magnetic coil 
is energized which sends a current 
through a line into a forward and 
reversing trip switch which is oper- 
ated by a catch on the side of the 
larry track. When the switch is on 
either way, the current drives a 
small motor which is connected 
through a train of gears to a shaft 
in line with the main larry motor. 
This shaft is then engaged with the 
main motor shaft by means of a 
friction dise clutch arrangement. 
The main motor is thereby driven, 
having no current through it what- 
soever, and it being connected 
through gears to the trolley wheels 
causes the larry to slowly move 
back and forth as the trip switch 
is tripped to forward and reverse. 
When the automatic switch is off, 
the dise clutch is no longer in con- 
tact and the main motor is free to 
run the larry and then the auto- 


Fig. 3. View showing top of weigh larry 
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matic equipment remains inopera- 
tive. 

A very interesting thing about 
this apparatus is the cost and ma- 
terials: used. By making use of 
scrap material picked up, any ma- 
terial around the plant, and build- 
ing the automatic unit by the plant 
personnel, the cost was only ap- 
proximately three dollars. For in- 
stance, the housing and gears for 
connecting the small reversing mo- 
tor shaft to the dise clutch was part 
of an old cream separator. The disc 
clutch was taken from an old wash- 
ing machine, and the reversing mo- 
tor was an old cast-off motor that 
was rewound at the plant into a 


3 phase 110 v. 1200 r.p.m. reversing 
motor. 

This improvement of operating 
conditions, though costing but lit- 
tle, has greatly improved operation 
by maintaining a more level fuel 
bed and has cut down on dust. 


An Interesting Brush Problem 


Electrical energy for this plant 
is generated from an a.c. generator 
direct connected to a steam turbine. 
The direct current exciter for the 
a.c. field coils is also run off the 
same shaft. One day it finally oe- 
curred to the operator that one set 
of brushes in the exciter always 
wore off sooner than the other set 


SUMMARY OF DAILY OPERATIONS 


:_ Chief » Moe l 
Tested o11 burner 

Db arrels from 7:00 
4 SO gallons used. 
011 approx. 18000 

55,368,000 B tu. 


iss site 37 sth 


Thie test shous 


CHICAGO, SEPTEMBER, 1940 


Day of Week Wad a4 





of 


oil 16 then 


for the |24 hours. 


Date__July 18, 1959 __ 


thereby necessitating more fre- 
quent replacment than if they wore 
evenly and together. After think- 
ing it out, this was the logical an- 
swer to the cause. As the current 
passed from the positive brush to 
the commutator orJcollector ring, 
the brush wore off because the eur- 
rent passed in that direction. On 
the opposite pole as the passage of 
current was from collector ring to 
negative brush, the tendency was 
for the ring to wear off. But the 
ring was hard and resisted the wear 
action and the negative brush did 
not wear. This action, of course, 
would wear the two sets of brushes 
unevenly. To overcome this diffi- 
culty, every thirty days the leads 
on the commutator are reversed, 
thus making the positive brushes 
negative and the negative brushes 
positive. This method saves the 
brushes to a certain extent by hav- 
ing them wear off more evenly, and 
making it unnecessary to replace 
them as often. 

A coal strike is always a scare 
and source of uneasiness in a power 
plant. This problem’ has also been 
taken care of in good style. By 
using oil injected into the furnace 
besides the coal, a hot fire can be 
had and less coal will be needed. 
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The first test with oil used a 
method of spraying oil on the coal 
at the entrance of the coal into the 
furnace. There were several diffi- 
culties encountered by this method. 
The increased heat release made it 
too hot in the furnace and caused 
the furnace walls to melt down a 
little. The oil would drop onto the 
rotor of the roto-stoker and congeal 
and start fire to the rotor; this, of 
course, was dangerous and incon- 
venient. 

For the second trial the oil was 
sent through its own burners a 
little above the coal entrance. This 
way. proved to be very satisfactory 
and showed the practicability of 


saving coal in this manner. Fig. 5 
shows the results of the day’s run 
when the burners were tested. 
Comparing these values with those 
of another day’s run without the 
burners, Fig. 6, another day with 
approximately the same load on 
the plant, shows conclusively the 
better operation and saving of coal. 
It shows a higher B.t.u. heat value 
as fired, less coal consumed, but it 
shows a greater amount of steam 
generated per pound of coal and 
per kw-hr. However, the main pur- 
pose for this method of operation is 
to save coal at a time when the 
necessity arises such as during a 
coal strike. 


Engine Temperature Control 


By Recirculation and Mixing 


By T. NAPIER ADLAN 


Chief Engineer 
Sarco Co., Inc. 
New York, N. Y. 


UCH of the work of the en- 
gineer is concerned with heat 
transfer, which in most cases in- 
volves accurate control either to in- 
sure efficient operation, to protect 
against overheating or to conserve 
heat or water. Jacket cooling 
water for internal combustion en- 
gines or compressor cylinders and 
brine flow in refrigeration plants 
are typical of these requirements. 
Possible arrangements are in- 
numerable for the control and pip- 
ing must be laid out to meet the 
needs and requirements of a specific 
job. Nevertheless the general prin- 
ciple of temperature control by re- 
circulation or mixing are shown by 


the drawings for what may be con- 
sidered three typical applications. 
Figure 1 shows the application 
of a blender to a Diesel engine with 
a typical open system, the jacket 
water being pumped from the base 
of a cooling tower. For efficient 
cooling, the velocity of flow through 
the jackets and for efficient oper- 
ation, the temperature leaving the 
jackets, should be kept nearly con- 
stant. The blender, with an in- 
tegral thermostatic element, in- 
stalled as shown, automatically by- 
passes sufficient warm water back 
to the pump suction to maintain 
the desired temperature ‘‘off’’ the 
engine regardless of temperature 
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variations in the cold water supply 
from the tower. Variations of this 
arrangement can be used with 
closed systems and also where the 
warm water is circulated through 
heaters or coolers either with or 
without the use of waste heat boil- 
ers in the exhaust line. 

A somewhat different arrange- 
ment applicable to either engine or 
compressor jacket cooling is shown 
by Fig. 2. The recirculation pump 
maintains the necessary or desir- 
able flow to give good velocity while 
the temperature regulator installed 
in a discharge tee throttles the flow 
of cold makeup water to maintain 
the desired temperature at the con- 
trol point. Here again many vari- 
ations are possible. For instance 
a unit heater installed in the re- 
circulation line would be sup- 
plied with constant temperature 
water, and would have no effect on 
the engine jacket except to change 
the cold makeup proportional to 
the heat extracted by the air flow 
through the heater. 

Figure 3 shows the application 
of a blender to a milk cooler, typi- 
cal of many refrigeration applica- 
tions. Constant brine velocity is 
maintained for good heat transfer 
and the brine temperature from the 
cooler is maintained constant by 
automatically controlling the 
amount of brine recirculated. 
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Cable Care and Selection 
for Coal Handling 


By F. L. SPANGLER 


OWER DRAG SCRAPERS 

offer a simple method of han- 
dling coal to and from storage and 
many power stations and indus- 
trial plants are using them either 
alone or in conjunction with over- 
head coal handling equipment. 
The drag scraper is pulled back 
and forth over the storage area, 
moving coal from initial piles to 
any part of the area. The same 
equipment reclaims the stored coal 
by hauling the coal to hoppers or 
to piles at the reclaiming point. 

The success of drag scraper coal 
storage in recent years is due to 
the development of a self-loading 
bottomless scraper bucket that 
gathers its load efficiently under 
variable conditions; stops loading 
when filled; retains its load while 
conveying; and releases its load 
automatically at any desired 
dumping point. 

Watch the Cable 

Many drag scraper installations 
employ two cables—a load cable 
and a haulback cable. Since cable 
replacement is almost always the 
result of individual wire breakage 
eaused by fatigue rather than 
abrasion, cable that shows high re- 
sistance to fatigue, such as pre- 
formed cable, will give long serv- 
ice life in drag scraper installa- 


tion. Preformed cable also has 
the advantage of being very easy 
to reeve and showing no disposi- 
tion to “explode” or unlay when 
it is cut without seizings being ap- 
plied. Because the individual 
strands and wire lie dormant, this 
cable has no torsional stresses, and 
the individual parts are free to 
adjust themselves and to take 
their full share of the load stress. 

The load cable moves the bucket 
in the direction for filling and for 
conveying its load. To unload the 
bucket, it is simply pulled back- 
ward by the haulback cable, which 
also returns the bucket to the load- 
ing point. By employing separate 
drums for both cables, a fast haul- 
back can be obtained. Spans as 
long as 500 ft. may be employed 
with small buckets, and longer 
spans with large buckets. 

Where the scraper unit has the 
same speed on both drums, a con- 
tinuous operating cable can be 
used instead of separate load 
cable and pullback cable, and the 
scraper bucket can be attached by 
clamps to this continuous cable. 

The Head Post 

Cables operate over sheaves in 
guide blocks attached to a head 
post at one end of the cable sys- 
tem and to a tail tower, bridle 


Fig. 1. Power drag scraper in small coal storage. Steel back posts are employed as sup- 
ports for a movable tail bridle. 
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eable, or other suitable support 
at the other end. The drums on 
which the cables wind are usually 
located close to the head post. 

The head post, to which the 
fairlead blocks are attached, may 
be stationary or it may take the 
form of a movable tower. The 
support for the tail blocks may be 
a movable tower provided with a 
track, or the blocks may be held 
by bridle cables attached to posts 
spaced about the boundary of the 
area to be served, or a retaining 
wall may provide the means for 
support. 

If a stationary head post and 
tail post are used, the area served 
will be the length between the two 
posts, but very narrow in width. 
Generally the tail-block support 
is such that the tail block can 
be moved, thereby extending the 
area served. 

To move coal from pile to stor- 
age, it is usual to locate the head 
post at the initial pile and the 
tail posts or tail tower beyond the 
area into which the coal is to be 
moved. The scraper gathers its 
load at the head post and drags 
it toward the outer boundary of 
the storage area. The coal can 
be conveyed to any part of the 
area served, and it can be piled 
to any height that does not in- 
terfere with the operation of the 
cables. The blocks should be so 
located on the head and tail posts 
as to allow the cables to clear the 
coal sufficiently to prevent a heavy 
cable drag, which would shorten 
the life of the cables and increase 
the power consumption. 

The Tail Tower 

Most installations employ trav- 
eling tail towers to support the 
tail blocks. These towers may 
move on standard-guage tracks 
and be equipped with propelling 
engines. For high storage piles, 
these towers must be sufficiently 
high to permit storage without 
undue wear on the cables. or great 
difficulty in moving the cables 
over the pile. High towers may 
require wide-gage track. 

Small storage systems may em- 
ploy back posts of short sections 
of I-beams, or other structural 
sections set in concrete footings as 
shown by Fig. 1.* To these posts 


*Photographs and the chart were sup- 
plied to the author through the courtesy 


of Sauerman Bros., Inc. 
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are attached bridle cables, which 
may be run through roller sheaves 
shackled to the tops of the posts, 
with the ends of the bridles pinned 
to the bottoms of adjacent posts 
to act as guys. With this arrange- 
ment, a taut bridle need not result 
in excessive pull on the tops of 
the posts. The tail blocks may 
be moved along these bridles to 
shift the line of operation. 

Coal is generally moved away 
from the head post when storing 
and moved toward the head post 
when reclaiming. To change from 
stocking to reclaiming, or the re- 
verse, the scraper must be turned 
around so that what was formerly 
the haulback direction now be- 
comes the loading direction and 
the former loading direction be- 
comes the haulback direction. 

Reversing the Bucket 

One way to accomplish this is 
to run the bucket out toward the 
tail blocks and remove the cable 
and insert it into the blocks. This 
method is employed where sepa- 
rate drums are used for pull and 
for haulback. Where both drums 
have the same speed, the bucket 
is reversed by detaching the 
bucket clamps and interchanging 
their positions. 

The handling capacity of a 
power drag scraper engaged in 
storing and reclaiming coal varies 
with the capacity of the bucket, 
the length of haul, and the speed 
of hauling and of returning the 
empty bucket. On many installa- 
tions, average haulage speeds of 
about 300 ft. per min. are consist- 
ently maintained, irrespective of 
the bucket capacity, and return 
speeds of about 600 ft. per min. 


Fig. 2. Chart showing the estimated handling capacity of drag scrapers for bituminous coal 
weighing 40 Ib. per cubic foot. Capacities given are in short tons (2000 Ib.) per hr. 


are common. For any given speed 
and length of haul, the capacity 
of bucket required to handle a 
given tonnage can be obtained by 
reference to Fig. 2. 


Cable Selection 

The selection, installation, and 
care of cables should be given 
careful consideration, since cable 
replacement is the chief item 
of maintenance on power drag 
scraper installations. The sheaves 
in the head and tail blocks should 
have tread diameters not less than 
30 times the diameter of the cable. 
The two sheaves attached to the 
head post are generally located 
one below the other, with their 
housings pivoted on brackets so 
they are free to swing, thus pro- 
viding a fair lead of the cables 
to the drums. 


Fig. 3. Coal storage at a large coke plant with the two tail towers, one remains stationary 

for long periods, while the other is self-propelled for continuous mobility. The storage space 

_is 400 by 800 ft. with a capacity of 250,000 t. Coal is brought in by rail and transferred to 

an elevator, which discharges the coal over the head post, forming the initial pile, from which 

the drag scraper hauls it to storage. Using a 6-cu. yd. scraper bucket, this installation can 
handle 160 ¢. of coal an hour, either storing or reclaiming. 
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Nothing less than a good grade 
of plow steel cable should be used. 
Where small sheave diameters 
cause high bending stresses in 
the cable, fatigue can be delayed 
and cable life increased by using 
preformed cable. Cable lubrica- 
tion is seldom a problem in coal 
conveying, as it is when harder 
and grittier materials are han- 
dled. 

Where different speeds are used 
for haulback and for load, the 
haulback cable is never employed 
as a load cable and hence it may 
be of smaller diameter than the 
load cable. The maximum length 
of load cable is required when the 
scraper moves the coal from the 
head post toward the tail tower 
or tail post. The load cable must 
be at least as long as twice the 
distance from the head blocks to 
the tail blocks, plus the distance 
from the head blocks to the drum. 
When the scraper moves the coal 
in the direction of the head post, 
it requires the maximum length 
of haulback cable, which must 
equal at least twice the distance 
from the head blocks to the tail 
blocks, plus the distance from the 
head blocks to the drum. Hence, 
the required length of both haul- 
back and load cables is equal. 

Where both the haulback and 
the load cables are part of the 
same cable and the scraper is re- 
versed by interchanging the two 
cable attachments, the length of 
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Fig. 4. At this station an 8-cu. yd. power scraper system stores and reclaims 200,000 t. of 
coal a year. The scraper bucket operates in radial lines between a headpost and a single 
self-propelled tail tower, a distance of 450 ft. 


the cable must be three times the 
distance from the head blocks to 
the drum. 


Economies 


The economies of power drag 
scrapers in the storing and re- 
claiming of coal have resulted in 
a growing use of this method of 
coal handling. Direct expenses 
for labor, power, and maintenance 
of scraper installations range from 
1% to 3% et. per t. of coal han- 
dled, depending on the size of the 
bucket, length of haul, volume of 
coal handled, and general operat- 
ing conditions. The wage of the 
scraper operator is in many cases 
the only labor cost. The power 
consumption of an electric motor- 
driven installation averages about 
\, kw-hr. per t. of coal handled 
per 100 ft. of haul. An additional 
charge of 1 ct. per t. of coal han- 
dled will take care of all main- 
tenance and replacement of parts. 

A power drag scraper used 
by a certain coke plant, of which 
accurate cost records have been 
kept, has been handling 330,000 t. 
of coal annually at a cost per ton 
of 3.6 ct., or 2.6 ct. per t. exclu- 
sive of fixed charges. This figure 
takes account of the fact that the 
total consumption of 165,000 t. per 
year is handled twice, once in the 
operation of storing and again in 
reclaiming. The cost per ton of 
coal consumed is, therefore, 7.2 ct. 

The scraper used on this instal- 
lation consists of a 7-cu. yd. Cres- 
cent bucket, a 25-ft. head post, 
two 30-ft. tail towers, and a hoist- 
ing engine, with necessary blocks 
and cables. Each tail tower is 
propelled by its own electric 
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motor, and the hoisting engine is 
powered with a 200-hp. electric 
motor, with both drums operating 
at the same speed. The storage 
yard occupies a space of 1000 ft. 


long by 425 ft. wide and, when 
coal is piled to a depth of 30 ft., 
has a capacity of 167,000 t. 

Seraper equipment, working 
6 hr. a day, handles approximately 
151 t. per hr. at an average haul 
of 350 ft. Hauls vary from 25 to 
500 ft. in length. One operator 
and one helper are employed. 

Power drag scraper installa- 
tions are extremely flexible. They 
can be made to serve storage yards 
of any size and shape. Their op- 
erating and mainteance costs are 
kept very low by taking advan- 
tage of the economies of bottom- 
less buckets and of fatigue-resist- 
ing preformed cables. These ad- 
vantages, together with their low 
initial cost, have led to their in- 
creasing use by public utilities 
and industrial plants for storing 
and reclaiming coal. 


Turbine Governors Can't Talk 


But then speech would probably make gossip and only 
detract them from more important duties. Outside of this 
they act and react like humans should and should be 
approached in the same way. Like humans governors have 
personal or groups characteristics, some do one thing well, 
some another, some are for large turbines, some for small. 
The author, a Clyde Beatty of the governor cage, puts 
them all through their paces, shows what each does best, 
how to handle the recalcitrants that go hunting and sug- 
gests that an IQ classification for proper selection. 


By R. W. McLAUGHLIN 
Turbine Department 
Elliott Company 
Jeanette, Pennsylvania 


EXT TIME you stand beside 
a steam turbine-generator 
unit which is purring along, carry- 
ing without any appreciable 
change in speed whatever variable 
electrical load is imposed upon it, 
you will probably look at the 
speed governor, as you may often 
have done before, and wonder 
what sort of a mechanism it 
can be to keep the machine under 
such perfect control. 

A good way to understand the 
operation of a turbine governing 
mechanism is to consider that it is 
inherently no different in its reac- 
tions than a human being would 
be, if called upon to perform the 


same duty. Approach it in exactly 
the same manner you would em- 
ploy in attempting to become ac- 
quainted with an interesting per- 
son. Of course, it might not be 
wise to let the engineer catch you 
attempting to shake hands with 
the governor, and you can hardly 
engage it in conversation, but be- 
yond a few such handicaps, the 
thing is really human. It could 
probably be designed so that it 
would talk, but that would pos- 
sibly distract its attention from 
the more important job at hand, 
thereby removing the superhuman 
intelligence which these governors 
often display. 
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Fig. |. Horizontal oil pilot governor 


This type of governing mechanism is used principally on turbines having a single 
governor valve, but requiring sensitive, powerful, quick-acting governors. The typi- 
cal application is for small generator drives such as the one pictured. The cen- 
trifugal type mechanical governor actuates an oil pilot valve to control the position 
of the oil power piston which operates the steam valve. 


In an AUTO—YOU’RE THE 
GOVERNOR 


Put yourself in the place of a 
turbine governor and imagine 
yourself attempting to assume the 
same responsibilities which the 
governor has. This should be no 
great stretch of your imagination, 
inasmuch as when you are driving 
an automobile you are certainly 
acting as its speed governor, and 
you will think from this com- 
parison that it is an exceedingly 
easy task. However, in driving a 
car, you have a distinct advantage 


over the turbine governor inas- 
much as you can see for some dis- 
tance ahead whether you are com- 
ing to a hard pull, and must step 
on it, or whether you are starting 
downhill, and must consequently 


reduce the power, whereas a 
turbine - generator carrying an 
electrical load cannot anticipate a 
change in load until it has actually 
occurred. Even so, when you are 
driving over rough terrain, it may 
be a little difficult at times to hold 
the speedometer needle at exactly 
the constant speed which you ex- 
pect to travel. 

But getting back to the power 
house, if the speed governor were 
removed from a turbine and a 
simple hand valve were installed 
in the steam line in its place, with 
a frequency meter mounted near 
the valve in a convenient place be- 
fore your eyes, there is no doubt 
that you could grab the hand- 
wheel of the valve and, after a 
little practice, hold the turbine 
speed approximately constant for 
a few hours, even with a con- 
siderable fluctuation in electrical 
-load on the unit. As the unit 
begun to slow down, you would 
open the valve, admitting more 
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steam and increasing the power 
of the turbine to the extent that 
it would bring the frequency back 
up to normal. Conversely, a de- 
crease in electrical load would 
cause the unit to speed up, and 
you would be required to partially 
close the hand valve in order to 
bring the speed back down to 
normal. 

The speed governor does ex- 
actly the same thing you would 
do yourself, the only difference 
being that, if you govern the unit 
by hand, a change in speed is de- 
tected visually by watching the 
frequency meter, whereas the 
speed governor is aware of a 
change in speed because of a 
change in the centrifugal force of 
rotating weights. Perhaps the 
governor controls several valves, 
all admitting steam from the 
steam chest into the turbine, but, 
except for the resultant improve- 
ment in efficiency, the principal of 
governing is the same as for a 
single inlet valve. 


EXTRACTION TYPE TURBINE- 
GENERATOR 


If you are fortunate enough to 
have had the opportunity of ob- 
serving the governing mechanism 
on an extraction type turbine, in 
operation, you may have been con- 
fused by the complicated appear- 
ance of the connecting linkages 
between the speed governor and 
the pressure regulator. The ex- 
traction turbine is, of course, a 
unit which not only supplies elec- 
trical power, but also supplies a 
certain flow of steam to process or 
heating lines at a pressure be- 
tween throttle steam pressure and 
exhaust pressure. 

In case of a so-called automatic 
extraction turbine, the pressure at 


which the extracted steam is re- 
moved is held constant by a pres- 
sure regulator which controls a 
valve inside of the turbine, closing 
it sufficiently to force -enough 
steam out of the turbine to meet 
the extraction steam demand at 
the desired pressure. If, for ex- 
ample, the extraction pressure de- 
creases, indicating that more steam 
is required to maintain the desired 
line pressure, the pressure regula- 
tor will close the internal valve 
(called an extraction valve) suffi- 
ciently to force an additional 
quantity of steam out the extrac- 
tion opening in the side of the 
turbine, thus admitting less steam 
through the downstream end of 
the turbine and out the exhaust. 


In a compensated type of ex- 
traction mechanism, there is an 
interconnection between the pres- 
sure regulator, the governor, the 
high-pressure steam inlet valve 
(commonly called governor valve) 
and the extraction valve. With- 
out this compensating mechanism, 
it may be seen that if the governor 
opens its governing valve in order 
to supply an increased demand for 
electrical load, the added flow into 
the turbine cannot go out through 
the last stages and exhaust be- 
cause of the extraction valve being 
partly closed, and as a conse- 
quence, the additional steam is 
forced into the extraction line, 


This turbine uses a direct-acting 


Fig. 2. 
mechanical governor 

This type is used on small turbines hav- 
ing single governor valves where the 
chief requirement is simplicity rather 
than extreme sensitivity. This centrif- 
ugal mechanical governor is connected 
directly, by means of a lever, to the bal- 
anced type of governor steam valve. 
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Fig. 3. The double oil relay type of governor 


Used on medium and large size turbines 
driving generators, blowers, etc., where 
supersensitivity, powerful quick action, 
and extreme reliability are all required. 
It consists of a centrifugal type rotating 
governor which actuates an oil pilot 
valve in the primary oil operated power 
cylinder. This cylinder is connected 
through the horizontal governor lever to 
the several oil pilot valves which con- 
trol the individual oil-power-operated 
pistons to open the governing valves in 
series. This type of mechanism is the 
champion of all turbine governors. 


which raises the pressure in that 
line. 
Without a compensating mech- 


anism, the pressure regulator 
would then have to operate the 
extraction valve in order to 
correct the extraction pressure. 
However, with a compensated 
mechanism, the governor opens 
both the high-pressure steam valve 
and the extraction valve in the 
proper amounts to permit a given 
increased steam flow to pass 
through the entire turbine and out 
through the exhaust, without dis- 
turbing the extraction pressure. 
This function can again best 
be visualized by assuming that 
you are operating the governor 
valve and watching the frequency 
meter, while I am watching the 
pressure gage on the extraction 
steam line and am attempting to 
hold that pressure constant by 
operating the extraction valve. 
Between us, we can work out a 
verbal compensating arrangement, 
whereby each time you open the 
governor valve in order to bring 
the speed back up to normal you 
yell to me that you are going to 
do so, and at the same time, I can 
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open the extraction valve far 
enough to pass the added steam 
through the unit to the exhaust, 
without allowing the flow out into 
the extraction line to change. 

The next moment, perhaps the 
extraction steam demand _in- 
creases, which is evidenced by a 
slight reduction in the pressure 
gage reading, indicating that I 
must close the extraction valve a 
little more to force more steam 
out into this line. If I forget to 
tell you that I am closing the 
valve, since this operation permits 
less steam to go through the low- 
pressure stages of the turbine 
where it would perform useful 
work, the power output of the 
turbine momentarily becomes less 
than the electrical power demand, 
and the speed starts to fall off. 

This becomes apparent on your 
frequency meter, and you open the 
steam valve enough to bring the 
unit back up to rated speed, thus 
admitting even more steam 
through the front end of the unit 
and out the extraction opening 
than is required. This raises the 
extraction pressure, forcing me to 
open the extraction valve a little, 
which increases the flow through 
the low-pressure stages of the unit 
sufficiently to speed up the ma- 
chine, necessitating your closing 
the throttle valve a little, which, 
after being continued for a while, 
sets up a very considerable swing 
back and forth between speed and 
pressure. 


Coordination Needed 

However, at the moment it be- 
came apparent, because of reduced 
extraction steam pressure, that it 
would be necessary to close the 
extraction valve, if I had closed 
the extraction valve only enough 
to make up for part of the re- 
quired difference in steam flow and 
had asked you to open the throttle 
valve enough to make up for the 
remaining deficiency in flow, the 
extraction flow would have been 
corrected and the speed would 
have remained constant. 

So you see that if we attempt 
to operate our separate valves in- 
dependently, and without any 
reference to what the other is 
doing, we develop a very annoy- 
ing seesaw effect. However, if 
we constantly inform each other 
before making any change in the 
mechanisms we are operating, we 
will soon-learn that if you open 
your valve a little, I must open 
mine correspondingly a little so 
as to pass the added steam on 
through the exhaust. But if I 
close mine partially, you must 
open yours sufficiently to prevent 
the unit speed from dropping. 
Thus, constantly informing each 
other of our intentions, we even- 
tually arrive at the point of satis- 
factory compensation in our move- 
ments, and the result will be a 
very smooth sequence of events, 
enabling us to maintain the most 
nearly steady condition of both 
frequency and extraction pressure. 


Fig. 4. The automatic-extraction type turbine governor mechanism 


Combines the double oil relay type of speed governor with the automatic extraction 
pressure regulator, utilizing the compensating lever mechanism to operate the gov- 
ernor and extraction valves. On top of the turbine, behind the five individual gov- 
ernor valve operating cylinders, are three extraction valve operating cylinders. The 
speed governor is mounted in the steam end bearing case, and the pressure regulator 
sits on the foundation in the foreground. This mechanism is used to control a 


turbine-generator unit which furnishes 
lower than boiler ‘pressure. 


processing or heating steam at a pressure 
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This analogy explains almost 
exactly the function of the com- 
pensating lever mechanism be- 
tween the pressure regulator and 
governor on an extraction turbine. 
This mechanism actually goes one 
step farther, however, than we 
have considered doing by hand, 
inasmuch as the pressure regula- 
tor, for instance, does not merely 
tell the governor when it should 
open or close the governor valves, 
but, through powerful power pis- 
tons, actually moves them without 
the governor having to move at 
all, providing the load and speed 
are steady at the moment. 

Likewise, in case the frequency 
must be corrected, the governor 
operates the extraction valve as 
well as the governor valves and 
gives the pressure regulator a rest. 
This eliminates the necessity of a 
lot of signalling back and forth 
between these two devices, thus 
providing even more nearly per- 
fect operation than could be ob- 
tained by hand control. 


GovERNOR TROUBLES, OTHER THAN 
POLITICAL 


Regardless of how optimistic 
we may feel about the successful 
functioning of any enterprise or 
any piece of apparatus, it is a 
well-established fact that to ignore 
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Fig. 5. The adjustable speed 
oil governor 


Has no rotating centrif- 
ugal mechanism what- 
ever, but, instead, the 
speed of the unit is con- 
trolled by pressure from 
an oil pump driven from 
the shaft. Oil pressure 
acts upon a bellows con- 
nected to governor valve 
stem. Valve is normally 
held open by a spring, 
but as the speed of the 
unit, and consequently, 
the oil pressure, _ in- 
creases, sufficient force 
is built up on the gov- 
ernor valve to partially 
close it and prevent unit 
speed from going above 
normal. Speed of turbine 
may be increased by 
opening hand valve near 
the bellows case to by- 
pass more oil back to the 
tank. Closing this valve 
decreases speed of unit, 
and when valve is en- 
tirely closed, unit_ will 
run very slowly. While 
not so sensitive or quick- 
acting as oil relay types 
of governors, this gover- 
nor is frequently desir- 
able because of its ex- 
treme simplicity, rugged- 
ness, and broad range of 
speed adjustment. Bel- 
lows case is shown in 
the foreground with a 
pressure gage mounted 
upon it. Hand control 
valve is shown mounted 
in oil piping adjacent to 
bellows case. 


the possibility of trouble is to 
invite trouble. 

In order to keep the governor 
on the job and functioning prop- 
erly hour after hour and year 
after year, it is naturally neces- 
sary occasionally to give a little 
consideration to its general wel- 
fare. In this respect, a turbine 
governor is most human, since 
good living conditions are always 
required for alertness and de- 
pendability. You can do a great 
deal toward preventing crankiness 
and sluggishness by keeping sur- 
roundings clean and keeping con- 
stitution “regular.” For this 
purpose, an occasional dose of 
the proper grade of mineral oil is 
just as good for one type of 
governor as for another, unless 
this function is automatically 
taken care of by internal devices. 

If, in spite of normal care, 
some unfamiliar trouble develops, 
it is wise to call in a specialist 
who will be able to correct not 
only the basic faults, but also to 
administer a general tune-up at 
the same time. 

One of the first symptoms 
showing that a governor is not 
attending to its business properly 
is evidenced by the fact that it 
frequently goes “hunting,” which 
annoys the operators just as much 


as it annoys the Republicans when 
the President goes fishing. The 
term “hunting” as applied to tur- 
bine governing usually implies a 
continuous swing in speed and 
governing mechanism, of a rhy- 
thmic beat, and of sufficient mag- 
nitude to be disturbing to the 
power system. If you were to 
ask me what the governor is hunt- 
ing for, I would guess for the 
average speed and proper valve 
position which will satisfy the ex- 
isting electrical load demand. In 
other words, it is hunting for a 
place to rest. 
HUNTING 

While there may be several 
reasons why a turbine governor 
hunts, the first thing the specialist 
will look for is either lost motion, 
due to excessive wear, or friction 
and stickiness caused by corrosion, 
improper lubrication, or the ac- 
cumulation of scale or grit. 

If you wonder why lost motion 
will cause a governor to be un- 
stable or to hunt, you should try 
to start up a turbine, and hold 
it at some constant speed while it 
is warming up, by means of a 
throttle valve which has sloppy 
threads, or in which the valve is 
loose on the stem. After starting 
the machine rolling over, you de- 
cide that the speed should be 
increased slightly, so you give the 
throttle handwheel a little nudge 
and because of the lost motion, 
nothing happens. 

Then you give it another little 
nudge, and since nothing happens 
this time, you give it a good heave 
and the speed jumps up 500r. p. m. 
or so. In attempting to slow it 
back down, you turn the hand- 
wheel a little —a couple of times 
—and nothing happens, until 
finally the lost motion is all taken 
up, the valve starts to move before 
you ralize it, and you have gone 
down to too low a speed. Then 
you are off on a hunt as the speed 
goes up and down. This is ex- 
actly what happens to a governor 
operating under similar circum- 
stances. 

Excessive friction has much 
the same effect, except that the 
first couple of times you attempt 
to turn the handwheel, it refuses 
to budge, and finally when you 
put on sufficient pressure to break 
the static friction, it jumps too far 
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and has to be brought back to the 
proper position — which is often 
very difficult. If it wears you out 
to attempt to fight such a condi- 
tion by hand, you may be equally 
sure that it wears a governor out 
to have to contend with such con- 
ditions, so that they should be cor- 
rected as soon as it is observed 
that sluggishness;-jumpiness, or 
hunting has developed. 


GovERNOR I. Q. 

Since it is an established fact 
that there is a great deal of varia- 
tion from one person to another 
in their abilities to learn, to ob- 
serve, and to perform, various 
states have established a uniform 
system of examinations, by means 
of which they expect to roughly 
elassify individuals and to es- 
tablish the intelligence quotient 
(I. Q.) of the school children. 


Assuming then that the perfor- 
mance of a certain duty requires 
a person of a given intelligence 
quotient, it should be possible 
theoretically to select someone by 
this method of classification whose 
ability would be just sufficient to 
satisfactorily execute the duties 
involved. By the same token, it is 
sometimes possible to analyze the 
requirements of a turbine gover- 
nor, before it is even selected, and 
write a set of specifications cover- 
ing the ideal governor for the job. 
It should then be possible to 
classify various governors by this 
specification, and establish the 
I. Q., or relative fitness, of each 
governor for the work involved. 


Since a considerable variety of 
turbine governors are manufac- 
tured, it is generally possible to 
make such a selection from avail- 


able products, and the perfor- 
mance of a governor selected in 
this manner will usually be emi- 
nently successful. Some machines 
require very sensitive and ac- 
curate governors, while others re- 
quire powerful, durable governing 
equipment. The selection of the 
wrong type of governor might be 
just as unwise economically as 
choosing a big laborer to perform 
an executive duty, or to pay a 
vice-president’s salary to a man 
for heaving coal. 


On the other hand, knowing 
the governing requirements of 
your power system, and having se- 
lected the proper type of gover- 
nor for any given job, if you will 
treat it with human consideration, 
you can expect it to respond as 
cheerfully and reliably as any em- 
ployee in your power plant. 


Electric Power Load and Growth 


Generating capacity during 1939 increased |,275,819 kw. 
with 1,877,844 kw. scheduled for completion during, and 
2,411,475 kw. subsequent to 1940. Production reached a 
new peak of 130,336 million kw-hr. an increase of 12 per 
cent over 1938. Future scheduled expenditures approach 
the billion dollar mark. 


LOSELY FOLLOWING the 

announcement of a major tur- 
bine manfacturer that orders for 
the first half of this year total 
nearly 2 million horsepower (about 
half stationery and half marine) 
comes the release of figures by the 
Federal Power Commission, on the 


electric production for 
1939. 

A new peak of 130,336,000,000 
kw-hr. represents an increase in 
production of about 12 per cent 
over 1938. About 66.2 per cent of 
the total was produced in fuel 
burning plants and the balance by 


power 


hydro, which, due to the lack of 
rainfall, dropped 1.8 per cent be- 
low the 1938 figures. Fuels used 
during the 2 yr. is shown by Table 
I and the 1939 power production 
by states in Table II. 
Average consumption of equiv- 
alent fuel was reduced to 1.39 Ib. 


Table |. Comparison of fuel consumption for 1938 and 1939 for plants generating electric energy. 1Weighed average heat content of: coal 
expressed in B.t.u. per Ib.; oil in B.t.u. per bbl.; and natural gas in B.t.u. per cu. ft. Includes crude oil, fuel oil and distillate. Includes gas 
mixtures containing natural gas and manufactured or by-product gas 


SUMPT THOUSANDS OF 
= OF - KILOWATT-HOURS 
FUEL PRODUCED 





HEAT RATE THERMAL 
PER 


AVERAGE BTU PER 
BTU EFFICIENCY 
UNIT? KILOWATT-HOUR | PERCENT 





TYPE OF FUEL 


1938 


1939 





ANTHRACITE COAL 
(Short fons) 
BITUMINOUS COAL 
(Short fons) 

LIGNITE 
(Short fons) 


ALL COAL 
(Short 


om? 
(42 Gal. Bol.) 
Gas? 

(NCP) 


fons) 





1,966, 840 
36,790,980 
1,454,202 
40,211,982 
13,077,113 


170,688,142 


2,283, 984 
42,441,038 
1,538,174 
46,223,196 


17,423,456 





191,130, 980 


11,107 
12,673 

7,453 
12,808 


6,29%, 155 





1, 085 





11,107 
12,673 
7,483 
12,823 
6,294,155 


1,085 





2,077,217 
53,697,973 
1,115,915 
56,891,105 
4,862,029 


9,771,512 





2,369,338 
63,078, 896 
1,192, 775, 
66,637,009 
7,375,308 


11,787,871 





21,033 
17,36 
19,424 
17,541 
16,929 


18, 254 





21,039 
17,054 
19,222 
17,235 
14, 869 


16, 948 
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Table II. Production of electric energy dur- 
ing 1939 by states, - thousands of kilowatt- 
ours 





PRODUCTION 
OF ELECTRIC 
ENERGY 





Alabama 
Arizona 
Arkansas 
California 
Colorado 


3,943, 236 
1,327, 486 
230,799 
9, 408, 688 
760, 445 
Connecticut 1,986,612 
Delaware 16, 045 
Dist. of Columbia 
Plorida 
Georgia 


Idaho 
ILlisois 
Tadiana 
Towa 
Kansas 


1,149, 900 
1,612, 092 


1, 126,616 
, 200, 469 


913,409 
1,885, 228 
878, 038 
2,144, 406 
3, 428, 054 
6,010, 047 
1,675,639 
67, 127 
1,604, 680 
1,676, 016 


Kentucky 
Louisiana 

ise 
Marylaad 
Massachusetts 


Michigan 
Minnesota 
Mississippi 
Missouri 
Moataaa 


_ New Hampshire 
New Jersey 
New Mexico 


4,598,663 
281, 608 


17,824, 601 
2,488,617 


8,889, 408 
1; 111; 804 


New York 
North Carolisa 
North Dakota 


° 
Oklahoma 
Oregon 1, 484, 468 
Pennsylvania 11, 049, 788 
Rhode Island 
South Carolina 
South Dakota 


2,044,177 
8,751, 868 
425, 474 
601,288 
1,876,120 
3,642,610 
3,219,608 
2,979,924 
141, 185 


180, 386, 060 


Tennessee 
Texas 
Utah 
Vermoat 
Virginia 


Washington 
West Virginia 
Wisconsin 
Wyoming 


United States 








of coal per kw-hr., a considerable 
reduction from the 1938 figure of 
1.41 and less than half that for 
1920, 3.36 lb. The most efficient 
plant reporting showed a figure of 
only 0.8 lb. The heat rate and 


thermal efficiency of Table I is 
included for the first time. 

Of the nearly 14 bil. kw-hr. in- 
erease over 1938 production of 
116,681,000,000 kw-hr., privately 
owned plants accounted for ap- 
proximately 10,813,000,000 and 
publicly owned plants approxi- 
mately 2,841,000,000 kw-hr. Table 
IV shows the production of elec- 
tric energy by class of ownership 
and type of prime mover. Grand 
totals of the table for both classes 
of ownership are: hydro plants, 
444 021,631,000 kw-hr., steam, 
85,006,941,000 kw-hr., internal 
combustion engines, 1,307,478,000 
kw-hr. During the year a net 
balance of 1,900,351,000 kw-hr. 
was imported from foreign coun- 
tries (Canada and Mexico) about 
97 per cent of the total over trans- 
mission lines from Ontario into 
New York State. 

Installed capacity increased 
some 1,275,819 kw. to a peak of 
40,318,000 kw. and more signifi- 
cant is the fact that budgeted ex- 
penditures for 1940 total $593,879,- 
533 and involves about 1,877,844 
kw. of capacity. About 8214 per 
cent of this expenditure is to be 
in privately owned plants. Sched- 
uled additions subsequent to 1940 
are already up to 2,411,475 kw., 
about 69 per cent in the private 
field. 

Detailed figures on this new 
construction in private plants are 
as follows: hydro, $3,337,110 and 
$57,000 kw., steam, $150,781,568 


Table Ill. Installed capacity of all types of generating plants by class of ownership since 1920. 


sively for their own use is not included 
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Fig. |. Production of electric energy per 
capita and capacity per thousand population 
from 1920 to 1939 


and 1,264,085 kw.; and internal 
combustion engines $1,098,967 and 
11,550 kw. Corresponding figures 
for the publicly owned group are: 
hydro, $46,731,000 and 234,175 
kw.; steam, $21,273,242 and 270,- 
372 kw.; and engines $3,838,678 
and 40,662 kw. 

Since 1920 the rate of growth 
of internal combustion engines has 
been four times that of hydro 
plants and almost 5 times that of 
steam plants but in spite of this 
rapid growth, engines by the end 
of 1939 amounted to only 2.1 per 
cent of the total installed capac- 
ity, while hydro accounted for 
28.3 and steam for 69.6 per cent. 
Increases for 1939, in kilowatts of 
capacity are: hydro, 349,102; 
steam, 844,104 and internal com- 
bustion engines, 82,613. 

On a per capita basis installed 
capacity has increased from 136 
kw. per thousand of population in 
1920 to 307 kw. in 1939, while the 
per capita consumption has in- 
creased more rapidly from 410 
kw-hr. as 1920 to 994 in 1939. This 
indicates that not only are people 


The capacity of plants producing energy exclu- 





PRIVATELY OWNED 


PUBLICLY OWNED 





TOTAL — ALL 
CLASSES .OF 
OWNERSHIP 


MINING 
AND MANU- 
FACTURING 


ELECTRIC 
UTICITIES 


FEDERAL 


COOPERA- 





MUNICIPAL 
ELECTRIC 
UTILITIES 


RAILWAYS 
AND 


N BUREAU 
RAILROADS 


SUBTOTAL 


OF REC- 
LAMAT ION 


TIVES POWER 
DISTRICTS 
STATE 
PROJECTS 


OTHER SUBTOTAL 





12,023 
12, 797 
13,419 
1%, 787 
16,740 


20,045 
21,819 
23,418 
25,991 
27,953 


30, 285 
31,498 
32,033 
32,163 
31,547 


31,820 
31,787 


38,791 


36,074 


36, 565 
37, 134 31,958 
39,042 33, 246 














40,318 33,908 


1,545 601 
1,668 
1,670 
1,691 
1,677 


1,772 
1,732 
1,573 
1, 46% 
1,363 
1,233 
1,241 
1,216 
1,198 
1,224 


1,190 
1,036 
1,020 

991 


896 


16,578 
18,552 


22,085 
23 ,825 
25,360 
27,900 
29,736 











34,796 
35,363 





138 


139 
144 
146 
149 
164 
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Table IV. Production of electrical energy in thousands of kilowatt hours for private and public plants and different types for prime movers 





PRIVATELY OWNED 





TYPE OF 
PRIME MOVER 


ELECTRIC 
UTILITIES 


MINING AND 
MANUFACTURING 


RAILWAYS AND 


RAILROADS SUBTOTAL 





oes 
team 
Int, Comb, 


Total 





85, 228, 219 
79, 472,819 
381,881 


115, 077, 919 


411, 058 
434, 130 
6, 063 


851, 251 








35, 681, 228 
81, 696, 019 
394, 923 


117, 772, 165 


46, 946 
1, 789, 070 


1, 842, 995 








PUBLICLY OWNED 





MUNICIPAL 


FEDERAL 





ELECTRIC 
UTILITIES 


BUREAU OF 
RECLAMATION 


OTHER 


COOPERATIVES 
POWER DISTRICTS 
STATE PROJECTS 


NON-CENTRAL 


STATIONS SUBTOTAL 





2, 189, 019 
2, 756, 512 
792,704 


5, 688, 235 


Hydro 
Steam 
Int, Comb, 


Total 








2, 691, 919 


2,691, 919 


2, 488, 548 
277, 940 
17; 296 


2, 788, 779 


849, 071 
1, 752 
93, 455 
944, 278 








8, 340, 408 
3, 310, 922 
912, 555 


12, 563, 885 


171, 856 
274,718 
9, 100 


455, 674 











using more power but that plants 
are being utilized to better advan- 
tage than during the immediate 
post war period. Figure 1 shows 
graphically the capacity and util- 
ization figures. The population 
in 1920 was 105,710,620 and in 
1939, 131,179,000. 

A measure of the improved op- 
erating performance is shown by 
a comparison of plant factor, in- 


generating plant is in operation 
and producing power. For 1939, 
this figure was 37.5 per cent, a 
material increase over 31.3 per 
eent for 1935. The effect of the 
depression on this factor is how- 
ever apparent from plant factors 
for earlier years. In 1920 it was 
34.3 per cent, increased to 34.9 
in 1925 but dropped to 32.9 in 
1930. 

Table III shows the installed 


capacity of all types of plants for 
a 20 yr. period during which the 
total capacity was more than 
tripled by an increase of approxi- 
mately 26 mil. kw. About 22 mil. 
kw. of this was added by the pri- 
vate utilities but the rapid rate of 
increase of publicly owned plants, 
particularly the federal and co- 
operatives during recent years is 
apparent, more than 1:5 mil. kw. 
increase since 1934. 


dicating the percentage of time a 


Transformers Increase Capacity of Lighting Circuit 


AN INSTALLATION of 39 air cooled transformers 
solved the problem of obtaining increased wiring capac- 
ity for better lighting in the American Furniture 
Mart in Chicago. This building was confronted with 
a problem that prevails in many office and manufac- 
turing buildings throughout the country—that of 
bringing the capacity of the lighting circuits into line 
with the requirements imposed by modern lighting 
practice. Largest of its kind in the country, the Mart 
is divided into sections which are rented to various 
furniture manufacturers. Originally each section was 
equipped with ten ceiling lighting units using 200-watt 
lamps. Wanting better light, the tenants gradu- 
ally increased the size of their lamps until some were 
using the 500-watt size. 


The transformers, installed singly and in pairs along 
the corridors of the various floors of the 15-story mart, 
are General Electric units of 60-cycle, 75-kv-a., 460- 
230/115 v. rating. Power carrying capacity of the 
risers is doubled by increasing distribution voltage 
from 230 to 460 v. and then transforming to 230 
again at load centers. Installing the air-cooled trans- 
formers eliminated considerable switchboard work ; re- 
placement of the fuse clips with 460-v. clips: was the 
only change necessary in the existing equipment. 


One of the Transformer Installations. The installation of these trans- 
formers made it possible to raise the distribution voltage which in 
turn obviated the necessity for the use of larger "copper" 
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Recent Developments in Com- 





URING the past ten years power stations and in- 
dustry have increasingly used air circuit breakers 
for a growing variety of services. While the first de- 
vices used for the interruption of electrical circuits 
were of the air break type the interrupting capacity 
of the early air circuit breakers was extremely limited 
and for high voltages and high capacities, the circuit 
breaker art, almost from the time of its inception has 
depended upon the use of oil as an interrupting 
medium. 

The choice of oil was based upon its excellent in- 
sulating properties and its remarkable are quenching 
ability. Oil and its vapor can be ignited, however, 
and thus can constitute a serious fire hazard under 
abnormal operating conditions. This factor has long 
been recognized but practical operations of electrical 
systems has demonstrated that oil fires directly charge- 
able to circuit breaker failures have been negligible. 
Recently, however, growing demand on the part of 
operators and the development of the principle of 
oil-less circuit interruptions in Europe have combined 
to strengthen the interest in oil-less circuit breakers 
in this country. 

The first major contribution in the oil-less breaker 
field in this country was the development of the De-ion 
air breaker in 1928 by The Westinghouse Electric and 
Mfg. Co. This breaker was based upon the funda- 
mental research of Dr. Slepian of Westinghouse on 
the mechanism of deionization. Prior to this time air 
circuit breakers had been used for many years with 
unquestionable success in lower voltage circuits in 
which limited interrupting capacity was sufficient. 
The De-ion breaker, however, interrupted an are in 
air using entirely new principles and so effectively 
that it has been constructed for voltages up to 23 kv. 
and for interrupting capacities as high as 750,000 
kv-a. at 15 kv. or 1,500,000 kv-a. at 23 kv. 

Greater interrupting capacities are continuously 
being required and for interrupting capacities above 
1,500,000 kv-a. other forms of oil-less breakers offer 
attractions. Principal among these is the air blast or 
compressed air circuit breaker. 





EW BRANCHES of the electrical art have been marked 

by such outstanding development during the past 
decade as the circuit breaker field. In years past, in the 
editorial columns of this publication we, more than once, 
directed attention to the fact that circuit breakers were 
expensive, unwieldy things which could withstand great 
improvement. Since about 1930, however, this has no 
longer been true. With the advent of the De-ion breaker 
around 1930 and the subsequent developments in both 
air and oil circuit breakers, the entire art has been revolu- 
tionized and today, comparatively small oiler breakers 
show performance characteristics, unattainable by the 
large oil circuit breakers of previous years. Latest among 
the developments in the circuit breaker field are the 
compressed air breakers described in this article. 
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These compressed air breakers had been used in 
Europe for some time and while the service perform- 
ance of these European breakers was satisfactory their 
inherent limitations prevented their adoption in this 
country where large values of fault current and high 
rates of rise of recovery voltage are the rule rather 
than the exception. 

The departure from oil in Europe began with the 
introduction of both compressed air and water 
breakers in 1929 and 1930. The new trend was accel- 
erated theré because of the high price of oil and metals 
and because the limited capacities for which com- 
pressed air or water circuit breakers could be built 
were sufficient to meet European requirements. 


Considerable development has been done in Europe 
with both types of breakers. The field of application 
for oilless breakers in Europe is becoming extensive 
and for some manufacturers is including the higher 
voltage and outdoor types but in America, by con- 
trast, the immediate demand is limited to indoor oil- 
less breakers. 

This demand for a high capacity circuit breaker 
of the air break type led American manufacturers to 
make tests and undertake the development of breakers 
which would meet the requirements. In Europe the 
compressed air circuit breaker, as has already been 
pointed out, was in successful use within the limita- 
tions of the European requirements so it was natural 
for American manufacturers to attempt to improve 
this type of breaker. 

Fundamentally, the theoretical basis of operation 
of the air blast breaker is similar to the oil blast 
breaker. It consists in the displacement of the arc 
stream and the replacement of the are products with 
insulation at a rate which will prevent breakdown of 
the dielectric by the recovery voltage. In the air blast 
breaker a stream of air under pressure displaces the 
are stream. The various manufacturers of such 
breakers are not entirely in agreement as to the theory 
of operation but these differences of opinion need not 
be considered here. 

In Europe air blast breakers of both axial and 
cross blast design were developed but variations of 
the nozzle type, that is the axial type, have become 
most popular. They consist of an orifice through 
which an are is drawn or blown and then subjected 
to a very intense longitudinal blast of air. This air 
supply may be obtained from a compressed air stor- 
age tank or the blast of gas may be obtained by the 
decomposition of suitable materials by the heat of the 
are. In Europe circuit breakers have been produced 
commercially where a synthetic resin is used for pro- 
ducing the gas blast. In this country, Westinghouse 
has produced self-generated gas blast breakers of two 
types, one utilizing boric acid in close proximity to 
the are drawing contacts with suitable boric acid 
lined are chutes into which the are is driven by the 
expelled are gases. The other is a two-are interrupter 
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shown in Fig. 1. One are is established through a 
conventional orifice and subjected to a longitudinal 
blast of gas in quite the same manner as used in con- 
tinental compressed air breakers. The other arc is 
drawn in a space closely surrounded by gas producing 
walls. This are is not relied upon to supply interrupt- 
ing ability except for low values of current, but to 
supply the gas blast for the first mentioned are. This 
interrupter has handled currents up to 48,000 amp. 
at 7.6 kv. The arcing time for the high values of 
eurrent usually did not exceed two half cycles, yet 
pressures as high as 1000 lb. per sq. in. were recorded. 
While this type of breaker undoubtedly has pos- 
sibilities all of the more recent developments in air 
circuit breakers in this country have been along lines 
which utilize an external air supply. Both Westing- 
house and General Electric have developed air breakers 
of this kind employing the cross blast principle while 
Allis-Chalmers uses a radial blast type of design. 
These three designs will now be considered in some 
detail. 
The Westinghouse Compressed Air Circuit Breaker 
As expressed by Messrs. Ludwig, Rawlins and 
Baker, all of the Westinghouse Electric and Mfg. 
Co., in a paper presented before the American Insti- 
tute of Electrical Engineers, the Westinghouse 
breaker is an extension of a principle used for many 
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The Westinghouse Compressed Air Circuit Breaker 


years in a different way. For many years magnetic 
fields have been used to extinguish ares by blowing 
them into some type of are chute which lengthens 
and constricts the are. Recently a new means of 
effecting interruption with a magnetic field was de- 
veloped. An interrupter of this type consists of 
parallel insulating plates spaced apart and slotted 
at the lower end. The are is driven into this slot 
by means of a magnetic field. When the arc reaches 
the upper portion of the slot the magnetic field 
exerts a force on the electrons in the gas stream and 
gives them a component of velocity transverse to the 
are. These electrons in turn bombard neutral gas 
particles, with the final result that a blast of gas 
is caused to flow upward through the are path. 
When current zero is reached this blast of gas ef- 
fectively introduces a strong deionizing action at 
the end of the slot which effectively extinguishes 
the are. While breakers using this principle of are 
interruption have been developed the principle is 
not sufficiently effective for the interruption of cur- 
rents as high as 60,000 amp. at 15,000 v. 

A more effective air stream can obviously be 
produced by utilizing compressed air in the type of 
arc chamber just described. In this case the mag- 
netic field is no longer necessary. An external air 
supply must be provided, of course, but in view 
~~ 44 new 15 kv. Pneumatic Circuit Breaker. A. I. E. E. Tech- 


nical Paper 40-64 presented before the A.I.E.E. Winter Conven- 
tion, Jan. 1940. . 
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Fig. 2. Diagram of the arc chamber of the Westinghouse 
Compressed Air Breaker 


of the extremely high interrupting ratings which 
ean be achieved in very small space, the use of com- 
pressed air in conjunction with an are chamber of 
the type described appeared to Westinghouse engi- 
neers to be the most feasible method of proceeding 
toward the design of a breaker having sufficient in- 
terrupting capacity to meet all indoor requirements. 
A comparison of the interrupting ability of a com- 
pressed air device built in this manner with known 
types of compressed air breakers utilizing nozzles 
for interruption convinced Westinghouse engineers 
that the air stream perpendicular to the are path in 
conjunction with insulating plates was much 
superior. 

The construction of this interrupter is shown in 
Fig. 2. The contacts and surrounding walls are 
arranged so that the are is blown by the air stream 
from its point of inception against suitable insu- 
lating splitters. There the are remains practically 
stationary and substantially perpendicular to the 
gas blast throughout the arcing period. During this 
time the gas is allowed to escape around the sides 
of the are freely enough to prevent building up of 
pressure sufficient to interfere with the continuity 
of the are stream and at the same time sweeps the 
excess ionization from around the are out into the 
space beyond the splitters. Thus, as the current 
zero approaches, the residual ionization associated 
with previous high current has been removed with- 
out high are voltage, and the time between current 
zero and restored voltage becomes adequate for in- 
terruption even though the voltage recovery rate 
is high. 

The supply of compressed air for breakers of 
this type is of course a very important consideration. 
If a large number of breakers are installed, two 
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independent systems are used for the air supply. 
Each consists of a compressor unit, two storage 
tanks, cooling coils for the condensation of water 
vapor contained in the air, and the necessary auxil- 
iaries. It is expedient to store the air of 250 Ib. 
pressure and to use a reducing valve to drop this 
pressure to 150 lb. in the air line and breaker tanks 
in order to store the greatest amount of of air with 
the least space required. Fig. 3 is a diagram of a 
system involving two complete air supply systems 
connected to six circuit breakers. Each circuit 
breaker is equipped with a storage tank containing 
sufficient air for two circuit interruptions with the 
supply cut off. About 20 lb. of air is used for each 
closing operation. The breaker will open 1,500,000 
kv-a. with a tank pressure of 105 lb. 

The mechanism of this breaker consists of an 
air cylinder in which a piston moves vertically. This 
piston is connected by necessary cranks and levers 
through insulating pull rods to each of the three 
movable contacts. It is unnecessary to interpose 
any trip free mechanism since entirely equivalent 
results can be obtained with proper control of the 
air operating mechanism itself. 

It is particularly important that the breaker 
cannot be opened unless the interrupting air blast 
is previously turned on since in compressed air cir- 
cuit breakers the contacts are not normally im- 
mersed in the interrupting medium. Direct mechan- 
ical connection between the contacts, the mechanism 
and the blast valve which controls the interrupting 
air stream is the most certain method of insuring 
coordination between contact motion and blast valve 
operation. 


The General Electric High Capacity Air Blast 
Circuit Breaker 

The principles and the construction of the Gen- 
eral Electric Cross Blast Air Circuiit Breaker is 
shown in Fig. 4. This breaker, like the Westing- 
house breaker, also was completely described in 
papers presented before the A. I. E. E.2 It consists 
essentially of four major components: 1 an are chute 
with movable contact; 2, an air blast valve; 3, an 
operating mechannism; and 4, a control valve. 

Fundamentally, as explained by the General 
Electric engineers the basis of operation of the 
breakage is the displacement of the arc stream and 


2Design and Construction of High Capacity Air Blast eg 


Breakers. A.I.E.E, Technical Paper 40-63 by Messrs. H. 
Strang and A, C. Boisseau. The Cross Air Blast Circuit 
Breaker. A. Technical Paper =. = by Messrs. D. C. 
Prince, J. A. Henley and W. K. Rank 
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Fig. 3. Diagram of a compressed air system for a group of six 
circuit breakers 
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Fig. 4. Schematic diagram of breaker operating mechanism and 
control 


the replacement of the are products with insulation 
at a rate which will prevent breakdown of the di- 
electric by the recovery voltage. <A stream of air 
under pressure displaces the are stream and at the 
zero point of the current wave, purges the interrupt- 
ing chamber of the hot gases. The flow of air across 
the separating contacts then provides the necessary 
dielectric strength at the required rate to prevent 
breakdown by the recovery voltage. 

The are chute is a box structure of simple, 
compact design combined with great mechanical 
strength. Within this structure are the interrupting 
chamber, stationary contacts, cooling plates, are 
barriers and exhaust vent. 

The section at the right of the are chute (Fig. 4) 
is the chamber in which the actual interruptioon of 
the are occurs. The sides consist of blocks of insu- 
lation material with a contour designed to force 
the blast of air directly across the are stream. A 
false top barrier containing an opening with rela- 
tively small clearance, through which the movable 
contact passes, forms the top while the back plate 
of the are chute is also the back of the interrupting 
chamber and contains the entrance orifice for the 
air blast. The fixed contact assembly is at the 
bottom of the chute, centrally located between the 
two insulating blocks. 

Are barriers placed at the exit of the interrupt- 
ing chamber divide this portion of the interior of 
the chute into four passages, each equipped with 
cooling plates. <A fifth passage which also contains 
a cooler exists between the false and actual top 
_ barriers. All of these passages exhaust into a ver- 
tical event where additional cooling members are 
installed. 
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The orifice in the back plate of the are chute is 
located so that the normal flow of air is directly 
across the fixed contacts and in the plane of the 
longitudinal axis of the tips of the fingers. This 
flow of air forces the are between the streamlined 
side members of the interrupting chamber and into 
the exit passages at the front of the chamber. In 
order to obtain short are duration and minimum 
deterioration of parts, approximately 15 cu. ft. of 
free air at 150 lb. initial pressure are required for 
a closing-opening operation on a triple pole, 15 kv. 
500,000 kv-a. breaker, while a 1,500,000 kv-a. breaker 
requires approximately 25 cu. ft. for such an op- 
eration. 

The coolers in the are chute to function properly 
it is essential that a reliable valve be used to control 
the admission of the air blast. A high speed differ- 
ential type, solenoid-pilot operated valve has been 
designed for this purpose. It is of primary impor- 
tance that the pressure drop through this valve be 
kept as low as possible and every effort has been 
made to provide a straight line flow with a minimum 
of obstructions. Under intermittent flow conditions 
at a rate of 78 cu. ft. of free air per min., the pres- 
sure drop through this valve is only about 10 pounds 
with an initial tank pressure of 150 lb. gage. 

The operating mechanism consists, essentially, 
of two units, a double ended cylinder and a straight 
line linkage mechanism, shown in Fig. 4. The piston 
is directly connected to the straight line linkage 
mechanism through a pair of slotted links which 
permit a short stroke of the piston before the mo- 
tion is transmitted to the contacts. The blast of 
air on closing is controlled by an interlock switch 
which both energizes and deenergizes the solenoid 
on the blast valve pilot at a predetermined point 
in the stroke. 

Each breaker has its own individual air storage 
tank, containing a sufficient supply for two closing- 
opening operations at full interrupting capacity. A 
central compressor and storage system may be lo- 
cated at any convenient remote point, and con- 
nected by a manifold and non-return valves to the 
breaker tank units. 


The Allis-Chalmers Air Blast Breaker 
The Allis-Chalmers Air Blast Breaker differs from 











Fig. 5. Typical axial air blast 
interrupting chamber 





























ie 3 
i 4 
r = 
‘ 5 
2 
© ‘ if / 
9 PZ * 4 
/ 
9 
. ° 
7 fe) 
Sal 
Fig. 6. General arrangement of the Allis-Chalmers, type AB circuit 
breaker 


the General Electric and the Westinghouse breakers 
in that it is of the axial blast type. As already 
pointed out in this article, in Europe the axial blast 
type of breaker has gained preference over the cross 
blast type. In developing their air blast breaker 
the Allis-Chalmers engineers took into account the 
great amount of operating experience and evolution- 
ary test data available on the axial blast breaker 
and used this as the basis for their starting point 
in design. 

In the typical European type of axial air blast 
breaker interrupting chamber, the compressed air 
approaches an orifice through a converging port, 
and exhausts through a diverging throat. In many 
European designs, too, the interrupting contact is 
a part of the isolating contact. This makes for 
inefficiency of the interrupting air blast. 

As a result of extensive research and as reported 
in a paper before the A. I. E. E.* Allis-Chalmers 
engineers found that the arrangement of interrupt- 
ing chamber shown in Fig. 5 has a greater inter- 
rupting efficiency, particularly at high currents, than 
the Europan converging-diverging chamber. It will 
be noted from Fig. 5 that the American development 
incorporates a structure having parallel walls. Re- 
design of the cooling chamber to obtain increased 
air velocity, and the introduction of concentric 
metallic cylinders within the arcing chamber pro- 
duced further improvement. Main current carrying 
contacts, distinct from the arcing contacts, were also 
added. 

Incorporating these improvements over the Euro- 
pean type, the Allis-Chalmers axial air blast breaker 
produces a practically constant circuit interrupting 
characteristic with the result that arcing times of 
one-half cycle or less are consistently produced 
throughout the interrupting range of any particular 
breaker. As in the case of the General Electric 





3Circuit patevenetion by Air Blast A.I.E.E, Technical paper 
40-66. By Messrs. W. S. Edsall and S. R. Stubbs. 
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and Westinghouse breakers, the Allis-Chalmers also 
uses the prestored energy of compressed air, both 
for circuit breaker operation and circuit interrup- 
tion. 

The general arrangement of the Allis-Chalmers 
breaker is shown in Fig. 6. A compressed air tank 
(1), fitted with a main air blast valve (2), forms 
the foundation on which the active parts of the 
breaker are mounted. The arcing chambers (3) and 
disconnect movable members (5), are supported by 
hollow insulator columns attached to the tank as- 
sembly. The arcing chambers exhaust into cylin- 
drical mufflers. Operation of the disconnects is 
achieved through insulated link (6) and shaft (7) 
connected to the air pistons (8) and (9). Valves 
(10) and (11) control the air supply. 

When opening, electrical or manual actuation of 
control valve (11) results in opening the air blast 
(2) admitting air at 135 lb. or 215 lb. per sq. in. 
into the interrupting chambers. Movable arcing 
contact (14) normally held closed by the action 
of heavy springs, is attached to a piston. As air 
pressure builds up within the interrupting chamber, 
the piston is depressed, withdrawing contacts (14) 
the required distance away from the stationary 
arcing contact and air blast orifice (13) drawing an 
are between the contacts. As the tubular stationary 
contact is the only outlet for the compressed air, 
a blast of high velocity air is simultaneously im- 
pelled across the initial arcing zone, resulting in 
limitation of are energy release and preventing re- 
ignition after the first current zero. 

Simultaneously with the admission of air to the 
interrupting chamber, air pressure is applied to 
piston (9) resulting in opening -of the disconnect 
contacts (5) under no load, as soon as are inter- 
ruption is complete. 

The air required for are interruption causes 
pressure in the breaker tank to fall. Since this tank 
is permanently connected to a compressed air stor- 
age system, the supply of air within the tank is 
quickly replenished. 

For interrupting capacities of 150,000 kv-a. and 
higher these breakers are usually equipped with 
paralleling resistors. These resistors are wound non- 
inductively around the muffler. As the arcing con- 
tacts separate an are is drawn between them and 
the centralizing action of the air blast forces the 
are into contact with a probing electrode, thereby 
automatically inserting the resistor in parallel with 
a portion of the are during the first half cycle. 


Conclusions 


This concludes the general description of these 
three new air blast circuit breakers developed by 
American manufacturing companies. They all rep- 
resent distinct advances over previously developed 
European types and all effectively meet the severe 
requirements of American practice. They can be 
applied practically over the same range of inter- 
rupting capacity steps and voltage as oil circuit 
breakers and the future will undoubtedly see many 
applications of the breakers. On tests they have 
complied with all the requirements within the limits 
of their rated capacities, with outstanding success. 
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Do you have occasion to make periodic tests of electric 
motors? If you have motors under your care, you have, and 
then by all means you should read this article. Mr. von 
Dannenberg is no newcomer to these pages; he was a fre- 
quent contributor in the good old days, B.D. (Before De- 
pression) and since then it has been his lot to operate plants 
in remote parts of the world, far removed from easily acces- 
sible sources of supply and he had to depend upon his 
skill and ingenuity for the solution of the many problems 
that came to him each day. This business of motor testing 
was one of them and he tackled and solved it with the 
fine skill that implies a thorough training in engineering. 


Motor Testing Simplified 


By C. O. von 


HE subject of routine testing of electric motor 

equipment is always a pertinent one. 

The tests for insulation resistance are compar- 
atively simple in performance but give in only a 
qualitative form of information concerning the con- 
dition of the equipment, while tests showing power 
consumption, and other electrical operating charac- 
teristics, at various loadings, enable closer checks 
to be kept. 

As usually conducted, the tests require some 
skill as well as experience and judgment to 
obtain reliable information. This is particularly 
true when testing AC, 3-phase motors and the details 
given hereafter apply particularly to this type of 
equipment. 

The simplest tests, made in a conventional way, 
and without instrument transformers, will require 
three meters at least, namely a voltmeter, an am- 
meter and a polyphase indicating wattmeter or 
four meters if single phase wattmeters are used. 
At the same time, to be assured of the values of 
current and voltage to be used, provision, through 
suitable switching facilities, should be made for 
reading the three line currents and the three volt- 
ages between the lines, to obtain average values to 
be used in calculating the power factor and volt- 
amperes (or kv-a.) 

Experience indicates that even with the greatest 
effort and when several observers are available, it 
is not unusual to obtain power factors greater than 
unity (100 per cent), particularly when the load is 
fluctuating. The reason for this is generally due to 
a high reading for the wattage and low readings 
for the average amperes and volts so when the 
power factor is calculated the further multiplication 
of the volts and amperes by the \/3 factor increases 
_ the error. 

It seems therefore worth while to give consid- 
eration to a method which will reduce to a minimum 
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the equipment required, simplify the conduct of the 
tests and make possible results without sacrifice of 
accuracy. 

The writer, faced with the necessity of conduct- 
ing such routine work, where the personnel avail- 
able was virtually untrained, as well as being indo- 
lent and careless, used the methods described here- 
after which may be of interest to others. 

The essential difference in the method of test is 
in the use of watthour meters in conjunction with 
an electrically operated timer. Tests indicated that, 
in general, motor circuits were sufficiently balanced 
to justify using this method which consists in the 
use of two meters and a timer. A check of the three 
currents was made with a clamp-type ammeter 
which showed at once whether the currents were 
at all unbalanced. 

The watthour meters were either of the rotating 
standard type or standard meters equipped cyclom- 
eter dials arranged to read directly the revolutions 
of meter element. 
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Diagram showing connection of instruments for conducting 
motor tests 
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The timer was of the synchronous motor type 
and could be read to 0.01 (1/100) of a second, al- 
though routine tests indicated that readings to 0.1 
(1/10) of a second was sufficiently close for the 
greater proportion of the tests. 

The actual testing operation was very simple 
since provision was made at each test point for 
connecting the testing instruments, either directly 
to the circuit or in conjunction with current and 
voltage transformers. Each meter was provided 
with a short-cireuiting device for the current ele- 
ment. The appended diagram gives the essential 
features and connections, omitting certain protec- 
tive equipment. As indicated, there is included in 
one housing a contactor “C” and timer “T”; by 
means of push button “A” the two meters and the 
timer were started simultaneously and continued 
until the timer limit switch “LS” stopped the test 
at the time-setting made. Actual instruction en- 
abled the testers to assure themselves of the cor- 
rectness of the connections to the circuit and this 
was further simplified by having all meter and in- 
strument transformers plainly marked as well as 
providing diagrams with the connections marked 
in different colors. 

With a motor operating, the meters were started 
and tests made through different time periods, as 
per instructions, and depending upon the operating 
features of the particular motor undergoing test: 
The tester simply recorded the readings of the 
meters at the beginning and termination of each 
test together with the time interval of the test. 

It is obvious that the difference in the readings, 
in revolutions, is a measure of the kilowatt hours 
used during the time interval and knowing the con- 
stants of the meters the actual kw. inputs can be 
calculated by conventional methods. Actually the 
tester simply recorded the data for a number of 
specified test conditions while the actual calcula- 
tions were made at the chief engineer’s office: 

Given the two readings in kw. (or watts) of the 
test meters, which we will designate W, and W,, 
W, being the greater, it is possible to calculate 
values as follows: 

1. Total watts (or kw.) input as W, + W.,. 


2. Power factor (percent) is 50 (/ (1+ A)* 
1+ A? 


where A is W,/W,. 

3. Total volt amperes (or kv-a.) are 
2V W,’?+ W,.?— W,W.. 

A check of 3 can of course be made by dividing 
1 by 2. 

4. Total reactive volt-amperes (or RKVA) are 

V3 (W, aa W;,) 

It is of course possible to arrange 2 in other forms 
but the one given has been found easiest, to remem- 
ber and handle, from experience. 

Calculations of power factor were facilitated 
through the use of curves based upon values of “A” 
through the full power factor range. It is clear 
that if the power factor alone is required it is only 
necessary to use the actual meter speeds for its 
determination. 
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The calculation of W; and W, was further facili- 
tated by taking the product of the ratio of the 
actual speed of the meter, per unit time, to the full 
load speed of the meter times the full load rating of 
the meter. This method, makes unnecessary, when 
once determined, the need for any meter constants 
or factors other than those concerned with the in- 
strument transformers. A careful calibrating check 
of the meters through a wide speed range was 
found desirable to assure accuracy. 

The method as outlined indicated desirable fea- 
tures as follows: 


1. The number of test instruments required is 
reduced to a minimum. 


2. The readings are accurate since the watthour 
type of meter is inherently accurate. 


3. The readings are accurately recorded auto- 
matically and do not depend upon the visual acute- 
ness or judgment of the tester. 


4. Since any test is made up of an average of 
certain readings, the average by this method is based 
upon an accurate summation not possible to obtain 
when indicating meters are used. This is particu- 
larly true when the load is fluctuating. 


5. Power factors exceeding unity are never ob- 
tained by this method. 


6. Errors are reduced to a minimum since the 
recorded data consists, simply in taking two read- 
ings which are readily available and definite. 


7. The equipment is standard and can be modi- 
fied or adapted to any particular situation. 

There is the possibility of adding to any watt- 
hour type of meter a direct reading demand indicat- 
ing device but this would require that the tests be 
held to one fixed time period or some means arranged, 
not readily available, to vary the time interval at 
will. In the writer’s experience it seemed more 
practicable to set the time for any interval desired. 


The method described is based on well known 
principles using equipment readily available. The 
contactor shown as well as the timer could have 
been omitted although for the situation where it was 
used the results obtained through the better control 
afforded justified the inclusion of these features. 

It is of interest to note that the power factor 
obtained by this method even with unbalanced con- 
ditions compared favorably with with laboratory 
methods and while this method of calculating power 
factor is well known it is considered that its applica- 
tion, to this purpose, has not been as generally made 
use of as its merit entitles it to be. 


In ANNOUNCING the second price reduction of the 
year for aluminum, bringing it down to 18 cents a 
pound, Roy A. Hunt, president of the Aluminum 
Company of America, stated that this course is made 
economically possible through the benefits of research 
and development together with the expansion of plants 
and facilities for the production of this metal. It is 
the intention of the company to share such economies 
with the consumers of aluminum. 
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NOT PERSONAL 


In a letter addressed to the attention the editor, a 
prominent manufacturer writes: "We have followed 
with considerable interest that section of your jour- 
nal titled "The Practical Engineer." Since its incep- 
tion we've silently applauded the idea and the fine 
manner in which it's been handled. Now don't puff 
up personally .... your associates were good too." 
There is a bit of philosophy in this last remark that 
every man should take to heart. No matter what a 
man's talents may: be, his success rises or falls with 
the character and ability of his associates, for in 
this complex society of ours the master of all trades 
or professions just does not exist. Each of my asso- 
ciates has outstanding talents which | do not 
possess. Fate has ruled that we have been thrown 
closely together in producing a product that de- 
mands the talents of us all, so that no one of us has 
a right to claim, or does, that his contribution is 
the all important feature of the product. Our friend 
was applauding us as a staff rather than any indi- 
vidual editor—a fine distinction which characterizes 
the sincerity of his statement. Our thanks are ex- 
tended. R. ET. 
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For Practical Engineers 


The articles chosen for presentation in this group illustrate the broad 


scope of the practical engineer's work. 
instruments, equipment operation and mechanic arts. 


They deal with processes, 
The practical 


engineer, as we know him, may be defined as a particular type of 
economist—one who expends or directs the expenditure of money, 
time, labor or energy judiciously and without waste through the appli- 


cation of science.—Editor. 


Candy Engineer 


By P. H. Keeney 

CHOCOLATE COATING is one of the most 
touchy candy ingredients in use. It 
is received from the chocolate manu- 
facturer in 10 lb. cakes which are fed 
through a crusher into melting ket- 
tles. These are agitated steam jack- 
eted cast-iron kettles having a capac- 
ity of from a few hundred to several 
thousand pounds. Just let a water or 
steam valve do a bit of leaking here 
and your griefs start. 

The melting rate of the chocolate 
is very important. If too fast the 
temperature of the chocolate is too 
high. This disturbs the fats in the 
chocolate and the finished goods will 
be below standard. If the melting is 
too slow, the whole chocolate room 
crew will be standing around waiting 
for chocolate. 

From the melting kettles the choco- 
late passes to the supply or storage 
tanks, usually holding two or three 
times the melting kettle capacity. They 
are agitated and steam jacketed and 
the temperature is held one or two 
degrees higher than the dipping tem- 
perature. You can almost be sent to 
jail if you allow a leak to develop on 
one of these tanks. 


Then to the chocolate dipping ma- 
chines. These machines have a ca- 
pacity of from 150 to 300 or 400 Ib. 
of melted chocolate and pumps for 
pumping the chocolate over the candy 
centers which pass through the ma- 
chines on a wire belt. Chocolate in 
these machines must be held within 
one fourth of a degree of the correct- 
dipping temperature, and properly tem- 
pered. The chocolate from the sup- 
ply tanks is allowed to trickle into the 
dipping machines as consumption de- 
mands. A very important step lies in 
keeping the chocolates at the right tem- 
per. Agitation is very slight. Too 
much agitation and the lowered tem- 
perature raises the viscosity of the cho- 
colate, increases the per cent of choco- 
late on the centers, and makes the big 
Boss foam at the month. Too high 
temperature here is also bad for when 
this happens the chocolate will not dry 
when it passes through the cooling 
tunnel which comes next in our line 
of travel. 

When the freshly dipped choco- 
lates leave the wire belt onto the glazed 
surface belt of the cooling tunnel it is 
of major importance that the refrig- 
erated air is controlled properly in the 
tunnel. Under the belt and at the de- 
livery end of the tunnel the air tem- 
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perature can be very low and the air 
flow at a high velocity, but from about 
the center of the tunnel to the ma- 
chine end the temperature should be 
15 to 20 deg. F. higher and the air 
flow at a much slower velocity. This 
condition, along with a low relative 
humidity, will result in a finished piece 
of candy that will have high gloss, long 
shelf life, and when eaten will melt in 
your mouth. 


A Fuel Conservation 
Engineer's Pets 
By J. C. De Foe 


Item 1. For the users of Junker type 
gas calorimeters. -If you will sacrifice a 
little accuracy for speed, the box shown 
by Fig. 1 will help to eliminate weigh- 
ing the water. Have a heavy sheet metal 
box made with 12x12x12 in. inside di- 
mensions and a plate soldered near the 
bottom, drill this plate and tap for % 
in. brass water gage valve (upper). Put 
in gage glass long enough to reach the 
top of the box, then drill and wire a 
section of meter stick to the gage glass. 
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Fig. |. This calibrated box replaces the 
weighing buckets now in use on most gas 
calorimeters 


Fill the box until water reaches the bot- 
tom of the valve. Add water, 5 lb. at a 
time, reading each height on the meter 
stick. Plot the weight of water against 
millimeter’s height on the scale to pro- 
vide a calibration chart for the box. 
There’s lots of uses for a calibrated 
vessel besides using with a gas calorim- 
eter. 

Item 2. Protect the Orsat leveling 
bottle. Figure 2 shows a _ convenient 
and simple protection for the leveling 
bottle. The metal band at the top should 
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Fig. 2. Method used to protect the Orsat 
leveling bottle 


have the ends bent out at right angles, 
drilled and fitted with a small bolt for 
locking on the bottle neck. In the case 
of flat bottom leveling bottles, the straps 
should be crossed on the bottom and 
held together with a small rivet. 
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Fig. 3. Orsat analysis can be made more 

conveniently with proper lighting. Flash light 

bulbs and batteries can be used instead of 
110 v. if desired 


Item 3. Let’s throw a little light on 
the Orsat. Dark corners and basements 
slow up the running of analyses on flue 
gas samples but this can be corrected 
easily by the arrangement shown by 
Fig. 3, using a tilting bar carrying a 
small mercury switch. The dotted line 
shows the position of the square bar 
when the bottle is off during manipula- 
tion of the flue gas sample. The light 
is on only when the bottle is off of 
hook. If 110 v. sockets are not handy, 
the same set up can be used, replacing 
the 25 watt lamp with two flash light 
bulbs (one behind pipettes and one be- 
hind burette) and using either flash 
light batteries or dry cells. 

Item 5. Miscellaneous. a. When 
looking for leaks around equipment 
(either pressure or vacuum) where it’s 
dangerous to use a flame or smoke, two 
beakers, one containing hydrochloric 
acid and the other aqueous ammonia 
can be used to an advantage. By hold- 
ing the beakers close together near the 
suspected leak, the white particles will 
indicate whether there is a leak or not. 

b. Prestone can be used to an advan- 
tage in the U-tube seals on draft gages 
exposed to the weather. It can also be 
used to winterproof the Orsat water 
jacket and expansion chamber. 

c. Half water and half glycerine, 
slightly acidized with sulfuric acid (if 
you want to keep on living don’t use 
nitric acid) works very well in the 
leveling bottle and burette of the Orsat. 

d. Wrap the oxygen and carbon 
monoxide pipettes with friction or ad- 
hesive tape. This will protect the solu- 
tion from break-down by light. 

e. A long piece of gage glass is 
mighty handy to grab flue gas samples 
where the temperature is too high for 
standard pipe. (Watch out for the oxi- 
dation of standard pipe in sampling.) 


Prevent Pulsations in 


Compressor Piping 
By S. H. Coleman 
SEVERE PRESSURE PULSATIONS in air 
compressor discharge piping cause noise 
and vibration and are frequently respon- 
sible for an increase in the power, re- 


quirements. In almost every instance 
pulsations of troublesome magnitude 
are either caused by inadequately sized 
discharge lines or by surges resulting 
from resonance in the piping. These 
difficulties can be avoided by properly 
designing, or by remodeling, the piping 
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joining the compressor with the re- 
ceiver. 

Discharge pipe capacity must be suf- 
ficiently large to transmit the air with- 
out. excessive pressure loss. Since the 
discharge from an air compressor cyl- 
inder occurs during about one-half 
stroke in the case of a two stage unit 
and for about one-quarter stroke when 
a single stage machine is used, piping 
design must take into consideration the 
total volume of air handled and also 
the flow characteristics. Where length 
of line and number of fittings are not 
excessive the recommended minimum 
discharge pipe sizes when transmitting 
air at 100 lb. pressure are: 

Rec. Min. Pipe Size, in inches 
Comp. Cap. 1 Stage 2 Stage 
Cf. Comp. Comp. 
0- 100 1% 
100- 200 
200- 300 
300- 400 
400- 450 
450- 500 
500- 900 
900-1550 
1550-2400 

The presence of an aftercooler near 
the compressor discharge to cool the 
air and remove excess moisture, dust 
and oil will often correct an otherwise 
poorly designed piping layout. Cooling 
reduces the volume of air going to the 
receiver and since the usual aftercooler 
is baffled and has considerable air stor- 
age capacity it tends to smooth out 
velocity fluctuations in the rest of the 
line. 

Surges are caused by the length of 
piping between compressor and receiver 
or between compressor and a right bend 
in the line having a pulsation frequency 
in resonance with the frequency of high 
pressure cylinder discharge. When this 
occurs pulsation waves returning to the 
cylinder at the instant of valve opening 
cause a building up of pressure during 
part of the discharge cycle thus increas- 
ing the work required to deliver the air. 
Where piping is sufficiently large and 
power requirements seem to be exces- 
sive such a reasonate condition may be 
responsible. 

If suspected, the existance of surges 
can be easily determined by taking an 
indicator card from a connection on the 
line by means of a standard engine indi- 
cator. Where surges are experienced 
they can be damped out with surge cham- 
bers installed near the compressor dis- 
charge. A short section of pipe capped 
at one end and screwed into a tee in 
the discharge line is ideal for this pur- 
pose. Long radius bends should be used 
wherever possible in air lines between 
compressors and their receivers. When a 
short radius turn must be made near the 
high pressure cylinder, a tee with a 
surge chamber having a volume equal 
to at least half that of the cylinder 
should be used instead of an elbow to 
avoid any possibility of resonance. Com- 
mercial silencers installed in the dis- 
charge line are especially effective as a 
means of eliminating both pulsations and 
resonance and blotting out undesirable 
noises incidental to compressor operation. 


Angle Iron in Welded 


Machine Construction 
By John E. Hyler 


As TIME goes on, it is becoming in- 
creasingly evident that angles are one 
of our most convenient standard shapes 
for various types of welded machine 
construction. -One reason is that an 
angle iron is inherently strong for the 
amount of metal it contains in cross- 
section, and another reason is the fa- 
cility with which it lends itself for the 
purpose. Where it is used in consid- 
erable quantity, it is readily possible 
to equip for speeding the process to 
a high degree. 

As a case in point, consider in how 
many places logical use is found in 
machine design for angle iron bent into 
circles or into segmental forms. In 
days gone by, such bending would have 
offered difficulties indeed, in order to 
get a really smooth and workmanlike 
job. Now, however, heavy bending 
rolls are available which handle angles 
and bend them in the plane of one of 
the legs without any difficulty whatever. 
The rolls are grooved in such manner 
as to allow one leg of the angle be- 
ing bent to house itself in the groove. 
Thus a full and positive bearing is ob- 
tained and the work is adequately held 
in the process of bending. 
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Angle iron cut, bent and welded into 
square frame 


By cutting a 90-degree wedge or 
pie out of one leg of an angle at a 
given point, a square bend may be made 
therein, and the meeting edges of the 
gap will close in the process, in proper 
position for welding the square corner 
thus formed. It will be seen that it is 
readily possible to make up a square 
or oblong frame in this manner from 
one long angle, so that there will only 
be one full butt joint in the assembly 
to weld. There are many places where 
such a process is highly convenient, 
and in some places a combination angle 
iron machine is used which shears the 
angle, makes the necessary notches and 
then bends it. This is all done at a 
very satisfactory rate of speed, worthy 
of any production line. Simple angle 
iron shears are also available, which 
allow the speeding of angle iron op- 
erations over the use of a cutting torch. 

The designer of light-weight ma- 
chinery in particular, where welding is 
being used as a fabrication process, will 
do well to watch the possibilities of 
angle iron as he goes along, both for 
its individual structural advantages, and 
for the combinations that can be worked 
out with other shapes and materials. 


87 





FOR THE PLANT 
ELECTRICIAN 


Essential Equipment for 
the Electrical Department 


By C. C. Hermann 


IN GENERAL, managers of industry 
readily recognize the importance of 
equipping the electrical maintenance shop 
with efficient tools required in the per- 
formance of maintenance duties. There 
are, however, glaring examples of in- 
efficiency in many plants in this respect. 
No electrician can perform his work 
without efficient tools in an efficient and 
thorough manner any more than the 


Fig. 1. (Above) A well planned and fully 
equipped Electrical Department is an asset 
to any plant 


Fig. 2. (Right) The cabinet shown here 

provided with wheels for easy movement and 

doors provided with locks makes testing in 

any part of the plant an easy and safe 
function 


accounting department can insure ac- 
curacy and efficiency in maintaining the 
accounts of the business without adequate 
equipment. Just as the adding machine, 
the bookkeeping machine, the teletype, the 
dictaphone and the pencil sharpener are 
essentially necessary in the office so are 
the voltmeter, the wattmeter, the 
ammeter, and the megger essential in- 
struments in the electrical shop. 

In Fig. 1 is shown a very well 
equipped electrical shop in one of the 
largest sporting goods manufacturing 
plants in the country, that of A. G. 
Spalding & Bros. Company located at 


Chicopee, Mass. Not only are all of 
the essential instruments on hand in this 
shop but the interior arrangement of the 
shop is bordering on the ideal. The 
work bench is well located and well 
lighted. The under space is kept clear 
of all material usually found beneath 
benches. A place has been provided for 
every item of equipment and they are 
kept in their alloted place. 

The walls, columns and equipment of 
a permanent nature are kept well painted. 
Floor is kept clean and orderly and tool 
chests are mounted on platforms pro- 
vided with castor wheels so they may be 
pushed beneath the work bench when 
not in use. This same device permits the 
tool chest to be pushed to the job without 
wasting time looking for a shop truck. 

There are certain tests which are es- 
sential to the reduction of electrical main- 
tenance such as lamp tests. It is remark- 
able, in spite of the fact that electric lamp 
bulbs are very well standardized, to note 
the variation in lamp life as between 
different makes, even between different 
shipments of the same make. Here a 
continuous lamp test is carried out and 
the total number of hours of life for 
the lamp is recorded. Likewise there is 
a variation in the efficiency of motors due 
to variations in voltage impressed on the 
power lines. Here a voltmeter is kept in 
the circuit at all times to record the 
voltage, the record showing any and all 
variations. Power factor affects the de- 
mand rate and the contract calls for a 
minimum of 85 per cent. Any drop 
below this figure results in a penalty 
charge. A power factor recording meter 
is kept on the line to indicate all fluctua- 
tions in this factor of electrical operation. 
The plant is operated on a time system 
involving a series of electric clocks op- 
erated from a master clock. The elec- 
trical department is responsible for the 
maintenance of the correct time by these 
clocks, therefore a clock connected in the 
system is kept in the electrical depart- 
ment. 
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There are many tests which must be 
made with electrical instruments at 
different points throughout the shop. 
The way this is handled at Leeds & 
Northrup Co. in Philadelphia, Pa., is by 
means of a mobile truck shown in Fig. 
2. This truck, provided with a steel 
cabinet and all the necessary instruments 
is moved direct to the part of the plant 
where the test is to be made. Perhaps it 
is a motor which appears to be over- 
loaded. The recording wattmeter is 
plugged in on the starting box of the 
particular motor and the necessary leg 
connections are made through the watt- 
meter. The instrument is not removed 
from the truck cabinet at all as recep- 
tacles have been provided in the end of 
the cabinet for the plug connections. The 
instrument is left on the line for the 
required length of time and usually the 
entire story of motor operation is given 
on the chart at the end of the test. 
Perhaps it is desired to check the vol- 
tage separately. This is easily done by 
taking the two leads from the voltage 
taps to the live side of the starting 
switch. If it is an ammeter test, the 
split coil is placed around one of the 
motor leads and, knowing the ratio, 
the amperes flowing may be read direct. 


Much depends on the ability of the 
electrician to make his readings easily 
and without the necessity for him to 
jeopardize his health and even his life. 
Provided with the right type of equip- 
ment and safe guards the tests will be 
accurate and thorough. On the other 
hand if it is necessary for the electrician 
to fuss around with a series of lengthy 
wires making connections here and there 
and having his equipment scattered 
around on the floor, on parts of the 
machine or even hanging on some ma- 
chine member of the reliability of the 
test results becomes questionable. 

Recording wattmeters, voltmeters, 
ammeters, meggers and other electrical 
testing equipment involves considerable 
investment. In some plants ten to fifteen 
thousand dollars are invested in this 
type of equipment. It is obvious that 
such expensive instruments cannot be 
left laying around the plant, even though 
a given test may involve from one to 
ten days to obtain the desired data. The 
fact that the cabinet is provided with 
doors which may be locked makes the 
protection of instruments against damage 
and thief complete. The cabinet may be 
located adjacent to the machine and con- 
nections made thereafter allowing the 
instruments to function uninterrupted. 


Metal Spraying Saves 
Expensive Replacement 


By John E. Hubel 


One of the largest electric power 
plants in the state of Wisconsin is that 
of the Wisconsin Electric Power Co. 
On one of its direct current generators 
a flash-over occurred, leaving a hole 
the size of a dollar and about % in. 
deep. This ordinarily means turning 
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Flood Protected Pumping Station 


Covington, Kentucky, has replaced its old pumping station inundated during the 1937 
flood, with a modern plant so constructed that no floods, even 12 ft. higher than the record 
1937 flood, will cause any interruption in the important service. An ee vertical syn- 


chronous motor for the new turbine pump, with a capacity of 10,000,000 ga 


. per day, and 


all the indoor electrical switch equipment is housed on the second floor of the new building, 
the upstream side of which is reinforced to withstand the impact of large and heavy floating 
bodies. The pump has a capacity of 10 million gallons a day against a total dynamic head 


of 390 ft. 


Three phase, 230-v., and single, 115-v. station service for auxiliary station power and for 
lighting is obtained from a 30 kv-a. 13,200/230-115 v. transformer bank located in the new 


outdoor substation. 


down the commutator, no easy or in- 
expensive job on one that is more than 
4 ft. in diameter. That is the course 
ordinarily pursued in any power plant 
under similar circumstances. But anew 
industry that has grown up in recent 
years has found a way to make such 
repairs at little more than half the cost 
of turning down a large commutator, 
and in a much shorter time. 

This is the metal spraying industry, 
now developed to a point where there 
are no failures, and which has made 
it possible to repair expensive power 
house and other machinery, making re- 
placement unnecessary. In the case 
cited, the commutator with a hole 
burned in it was metal sprayed by a 
company that specializes in this work. 
The hole was filled with copper with a 
little excess metal, so that only a very 
slight turn was necessary to assure a 
perfect surface. Cost of the work, about 
$138, as compared with about $225, if 
the commutator had to be kept out of 
service in order to have about % in. 
taken off the entire surface of the com- 
mutator, according to W. E. Gundlach, 
in charge of electric plant maintenance 
for the Wisconsin Electric Power Co. 

The metal spraying art is now rather 
well known, but the enormous savings 
effected with the use of this art are not 
sufficiently realized, it is believed, by 
many operators of large machinery, 
which may need replacement of worn 
parts after long service. A case in 
point is that of an electric power plant 
in which a large unit had been operat- 
ing for about 20 yr. bearings in a steam 





engine had been relined or replaced 
frequently, but the time came for hav- 
ing something done to the shaft itself, 
as this was beginning to show con- 
siderable wear at the bearings. The 
engineer relates that, having heard of 
the work of a metal spraying company 
in salvaging shafts that appeared to be 
about ready for complete replacement, 
decided- to get authority to have the 
shaft of his engine metal sprayed with 
material that would give a bearing sur- 
face that was even better than that in 
the shaft when it was cast and ma- 
chined. It was also learned that the 
shaft, which was a heavy one, would 
not have to be taken out of the engine, 
but could be sprayed on the job. 

Metal spraying experts were called 
upon to do this work, applying metal at 
the shaft bearing a little oversize, so 
that when turned down it would have 
exactly the right diameter. This work 
was done months ago. An interview 
with the engineer on the job elicited the 
information that the engine, when prop- 
erly lined up after spraying and ma- 
chining, with new bearings, has been 
operating as it did when it was new, 
so far as the bearing surfaces are con- 
cerned. 

Other expensive power house ma- 
chinery, ordinarily in line for replace- 
ment, due to excessive wear on major 
parts, have been found to be reclaimed 
and made practically as good as new 
so far as efficiency in operation is con- 
cerned, after having had the worn parts 
metal sprayed and remachined to proper 
fits. 
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How Would You Do It? . 


Putting a new 25,000-kw. turbine plant into operation, Our 
Hero has found, involves a high degree of skill in handling per- 
sonnel. He was made aware of this fact when he found that 
the city of Glendale, Calif., failed to secure a sufficient num- 
ber of applicants for civil service examinations leading to posi- 
tions as Chief Engineer and Watch Engineer on the first 
posting of the notice. Our Hero appealed, in the July issue, 
for ideas that would help him to select and secure the best 
men available for these positions. 


PROBLEM II 
Engineers Wanted 


Y, lpeneeal on us judges of this con- 
test! Our Hero had a problem, a 
common every day problem, he just 
wanted to hire two top notch men to 
operate his new turbine plant. There is 
nothing strange, startling nor unusual 
about that. He found that a municipal 
plant was using a method that did not 
hit the ball the first time it came over 
the plate, so he calls for suggestions. 
Now he finds that there are so many 
criticisms of the Glendale method and so 
many other better methods that the 
judges of this contest are tempted to 
call in the Supreme Court of the United 
States to decide the points at issue, know- 
ing full well that its decision would be 
no more correct than our own but we 
would at least have some place to pass 
the buck. 

Problem II has two parts — what is 
wrong with the Glendale proposal and 
how should Our Hero proceed to solve 
a similar problem. The judges find 
that the contestants put more stress on 
criticism of the Glendale proposition than 
they did on helpful suggestions to Our 
Hero. Several things were made evi- 
dent: Engineers do not like civil service 
examinations. They do not like to work 
under political domination. They want 
jobs where service and ability are re- 
warded with promotions and security of 





positions. They think they are more 
economically secure in the industrial cen- 
ters of the country than in decentralized 
districts. They prefer to work in pri- 
vately owned plants. They want a high 
standard of living for their families — 
schools, libraries, playgrounds, churches, 
employment possibilities, healthful sur- 
roundings. They believe there is a short- 
age of really skilled workers. They be- 
lieve chief engineers and superintendents 
want to see worthy men under their 
employ progress, even though that prog- 
ress leads them to positions outside their 
organization. From all this we may 
rightly conclude that power engineers 
consider their jobs as long lasting con- 
nections that should be broken only 
under deep, irremediable dissatisfaction. 

First prize in this contest goes to Mr. 
Biggs because his answer covered the 
most essential reasons why engineers 
may not have applied, and also gave 
Our Hero helpful suggestions for attract- 
ing applicants for positions he has to 
offer. 

First Prize AWARD 
L. R. Biggs 
Schenectady, N. Y. 

ABOUT A YEAR ago a somewhat sim- 
ilar proposition was placed before me 
and at that time I made the following 
list of the advantages and disadvantages 
of making such a change, and I would 
like to submit this summation. 

1. There are likely to be political angles, 
in spite of the civil service, which 
engenders a vague fear that all may 
not be smooth sailing after the posi- 
tion is obtained. 

. To a person who lives in the East 
and who has read of the huge de- 
velopment of hydro-electric power 
within transmission distances of this 
area, it is a mystery why a steam 
plant should be necessary. 

There are vague fears that the plant 

may prove uneconomical and be aban- 

doned or relegated to standby service. 

There is the fear that the Federal 

Government may decide to provide 


firm power sources by building steam 

plants of its own. 

There is the question of obtaining 

an operating license. A license used 

by one state may not be good in 
another. 

. A man to satisfactorily fill this posi- 
tion should have 10 to 15 yr. ex- 
perience, and due to the demands on 
his time as a chief, he may feel that 
his ‘technical theoretical knowledge 
has been neglected and would have 
some fears of being able to pass an 
examination. This means that a 
chief’s job is concerned with keeping 
the plant running from the stand- 
point of scheduled maintenance, co- 
ordination among his personnel, 
obtaining fuel supplies, and other 
routine matter. There are many 
sources of obtaining necessary tech- 
nical data which may be required 
in the course of running a plant. An 
engineer who has grown up with a 
specific power plant knows it 
thoroughly, but he might not be 
able to pass a civil service examina- 
tion conceived by someone in an- 
other part of the country. 

. Most companies have insurance bene- 
fits, pensions, vacation plans, priorities 
for advancement and for continuous 
employment that would be completely 
lost by a change. The applicant 
would have a family of one to four 
children of ages between five and 
sixteen. The family would have 
social ties in connection with every- 
day life, so it would be difficult to 
obtain the consent of the family to 
make such a move. 

. An oral examination means a trip to 
California, and as most of the siz- 
able steam power plants are in the 
East, considerable expense would be 
incurred and working time lost. Pos- 
sibly no time could be obtained to 
make such a trip and there would 
be no incentive to ask permission to 
go, as there would be no assurance 
of obtaining the job even if the trip 
were made. 

. Negotiations for a job of this kind 
cannot be carried on without the co- 
operation of the applicant’s present 
employer. It would be difficult and 
embarrassing for anyone to explain 
to his superiors why he was trying 
to get a job in a different locality. 

. If the applicant finally succeeded in 
obtaining the job, and after two or 
three months it was found that he 
was unsatisfactory, he would be 
stranded in the West where steam 
plants are comparatively few. 

10. For the risk that a person would 
have to take, the salary is too low to 
be attractive. It would cost from 
$500 to $1000 to move and so would 
take several years to make up the 
loss. 

There are other reasons which would 
apply to each specific case, but those 
enumerated are so outstanding that they 
seem to fit practically all cases. It would 
help if some of these things were ex- 
plained, possibly by a bulletin which could 
accompany the application blanks or by 
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advertising in connection with the filling 

of these positions. Specific suggestions 

would be as follows: 

1. An explanation of how the plant 
came to be built and located where it 
is, also the future possibilities of 
expansion with some idea of the num- 
ber of kilowatt-hours generated each 
year, the use factor of the plant, the 
type of fuel burned, and other in- 
formation which would be of interest 
to an operating engineer. 

2. An outline of the requirements for 
obtaining an engineer’s license in the 
State of California would help. The 
states in which there are reciprocal 
agreements should be given. 

3. A set of sample questions should be 
sent to the applicant. The questions 
should be confined principally to that 
of personnel and of operation and not 
to specific technical questions. An 
oral examination in California should 
not be requested. The board should 
line up possible applicants and visit 
them personnally, thus eliminating 
traveling expenses and avoiding the 
necessity of the applicants obtaining 
time off. 

4. Any insurance benefits, pensions, etc., 
which are available should be men- 
tioned. The advantages of living in 
California could be stated and an idea 
of the cost of living would be of 
interest. 

5. Negotiations could be made with ex- 
ecutives of some of the utilities in 
the East. Most companies do not 
stand in the way of advancing their 
men, even though they are lost to the 
companies’ services. It would be less 
embarrassing to the operator if the 
opportunity came through his own 
executives. 

6. A guarantee of continuous employ- 
ment for a period of five years would 
be desirable. 

7. An offer to defray the traveling ex- 
penses of the man and his family to 
get them settled in a new locality 
would be attractive. 

In one particular case, the tax situa- 
tion was significant, in that although an 
increase in salary was offered, it was 
ineffective due to a different system of 
taxation. 


Seconp Priz—E Awarp 
Harold D. Brown 
Chicago, Illinois 

FroM THE MANY articles appearing 
in magazines and newspapers the ques- 
tion of how to find men to fill responsible 
positions seems to be troubling more than 
just power plant men. 

If the Glendale plant offered from 
$500 to $750 per month for chief engineer 
they would be more likely to get enough 
applications so that they would be able 
to pick the man they want for the job. 

A man with the experience and the 
ability to manage the personnel connected 
with a civil service position in charge 
of a 20,000-kw. generating plant would 
most likely have a position paying more 
than the Glendale job and if it does not 
he will feel fairly secure and not care to 
take a chance on changing jobs. 

Most engineers feel that there is not 


CHICAGO, SEPTEMBER, 1940 


sufficient opportunity for advancement 
nor the use of initiative, and that there is 
too much politics connected with a civil 
service position to waste their time tak- 
ing the examinations. 

Probably, another reason that the 
Glendale Commission did not get more 
replies is that the notices were posted 
in places where most engineers do not 
go more than once or twice a year such 
as the post office, civil service rooms 
and union halls. They will probably be 
swamped with replies from the notice 
in Power PLANT ENGINEERING. 

If Our Hero wants to secure men of 
outstanding ability he should; First: 
Advertise the position in places where 
men who are not looking for another 
job will see the advertisement. 

Second: The remuneration should be 
sufficient to be attractive to men of the 
necessary experience and ability. 

Third: The company should have a 
reputation for keeping its employees. 


A help wanted advertisement for an 
important position should be put in a 
display advertisement in the reading sec- 
tion of a trade magazine where none of 
the readers would miss seeing it. 

The Glendale Civil Service Commis- 
sion has done an excellent job of summing 
up the necessary qualifications for a chief 
engineer in their Official Bulletin, “(Spe- 
cial Qualifications Required: A thorough 
familiarity with power plant equipment, 
operating practices, methods of opera- 
tion, control and maintenance. Methods 
of selecting fuel and mechanical engineer- 
ing principles applicable thereto; fa- 
miliarity with the requirements of the 
boiler safety orders of the Industrial 
Accident Commission of the State of 
California; familiarity with the A. S. 
M.E. boiler code; ability to lay out the 
work of others, to direct them in their 
work and get them to work together 
effectively; ability to size up situations 
and people accurately, to adopt an effec- 
tive course of action, and to get along 








PROBLEM No. 12 


BOILER OPERATION SCHEDULE 


Until about a year ago, Our Hero had no difficulty in scheduling the 
boilers in his municipal electric power plant, but now the load has 
increased and he is expecting it to keep on growing for some years 
to come. Heretofore he ines nen using his h.r.t. boiler from the late 
evening until noon the next day, starting one of the water tube boilers 
in the morning when the load became too great for the h.r.t. unit. 
Under former load conditions, one of the w.t. boilers could carry the 
load through the afternoon. This schedule worked out very nicely with 
one boiler to spare at all times. When necessary to repair the h.r.t. 
boiler a w.t. unit took its place. It is found now, however, that the 
afternoon load crowds one of the w.t. boilers to about 200 per cent 
rating, which is not impossible but very close to the allowable limit for 
the equipment available, and the growing load has Our Hero puzzled 
as is a he might schedule his boilers to secure the highest oper- 
ating efficiency and at the same time be assured of sufficient steam 
at all times when the load has increased, say, 25 per cent above its 
present typical week day condition. 

The water tube boilers are equipped with forced draft traveling 
grate stokers and respond quickly to changes in load. A single retort 
underfeed stoker serves the tubular boiler which is slow to respond 
and gives clinker trouble when operated over long periods at ratings 
above 175 per cent. He thinks the accompanying curves and the data 
given are sufficient for the satisfactory solution of the problem. 

For the best solution to this problem and the reasons backing it, 
confined to about 700 words, a prize of $15 will be given, second 
prize $10 and third prize $5. All entries must be in the office of 
Technical Publishing Co., 53 W. Jackson Blvd., Chicago, Ill., by 
September 25 in order to be considered by the judges. Address 
entries to the attention of the Contest Editor. 
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well with others; integrity ; initiative ; ac- 

curacy; resourcefulness; tact; thorough- 

ness; good judgment; good health and 
freedom from disabling defects.)” 

A man with these qualifications would 
not be found among the unemployed and 
it is not likely that he would be looking 
for a different position, therefore, it 
would be necessary to reach him through 
an attractive offer or through his friends. 

Tuirp PrizE AWARD 
Homer H. Crider 
Yosemite National Park, Calif. 

FortunaTELy for many of us, Our 
Hero likes to take the rap for our brain- 
storms. He lives to tell the tale and, 
in fact, comes back for more. 

Suppose that, for the subject under 
discussion, we simply refresh our mem- 
ories on a few facts which must surely 
have been previously known. The fol- 
lowing premises will therefore become 
the meat of this article. 

1. Real money must be expended to train 
a steam plant watch engineer. 

2. Experience is the main qualification 
for the job. 

3. There is available practically no sur- 
plus of qualified men. 

4. Civil service, in so far as employ- 
ment needs are concerned, is in an 
especially considered category. 
Under the heading of the first premise 

quoted above, must be stated the fact 
that private industry regularly provides 
training for their own replacements. They 
may be called apprentices, understudies, 
junior watch engineer, and some indus- 
tries bolster the training by providing 
special technical schools. For one reason 
or another, many fall by the wayside and 
logically, a man, outstanding in this pro- 
fession, is welcome indeed. 

In the second premise, the single sen- 
tence is sufficient; for the truth is ap- 
parent. It is analogus to that of loco- 
motive engineer ;—an old head, an ex- 
perienced man. Still it might be well to 
mention that of the many schools which 
endeavor to provide trained men for 
many industries, few, if any, have modern 
power house machinery with steam as the 
prime mover. Diesel is available, but 
that leaves an aspirant for Our Hero’s 
job out on a limb. 

The third premise refers to “surplus” 
and here we have the crux of the situa- 
tion. Generally speaking, a surplus of 
men is not available unless an expanding 
industry plans ahead for such training. 
It must also be said that of men who 
might be available by virtue of ex- 
perience, few if any could be tempted to 
leave their present berth. This is so ap- 
parent when considered in the light of 
such reasons as their age, home-ties and 
prospects of participation in retirement 
and insurance benefits, that other reasons 
could be irrelevent. As to the possibility 
of an understudy being tempted to 
change pastures, it must be said that by 
the time he is properly qualified, he will 
surely be given to understand that an 
opening will soon be ready for him. 
Again I suggest that few if any, surplus 
apprentices are on the pay roll. 

Now civil service must occupy a 
unique place in this discussion for there 
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is only one reason that can properly be 
used to justify the taking of men from 
private industry and it is that of public 
service. But here we must get technical. 
Can that be used when a city draws men 
from without its own limits? Anyway, 
we must get down to cases and recognize 
the fact that notwithstanding the circum- 
stance of Our Hero having placed his 
appeal on the nationwide basis, there 
was no soap. And here is the thing that 
would have worked for him. He should 
have accumulated a number of men with 
certain qualifications and he should have 
had them organized and ready to take up 
a course of study; paying particular at- 
tention to the various phases and steps 
in the construction of the plant. 

In addition to this and to guarantee 
the success of the plan, a sufficient num- 
ber of retired men, qualified by virtue of 
previous experience to assume responsibil- 
ity of operation, should have been pro- 
vided to place the plant in operation and 
to train the younger men; all of which 
would be with the understanding that 
after a designated period the older men 
would turn over operation of the plant 
to the younger men. 

Such a plan would cost some money, 
but it is practical and surely the benefits 
accruing in the knowledge of having 
stood on his own feet would justify Our 
Hero should he elect to pursue such a 
course in future operations. 


SELECTED COMMENT 


Ir 17 were possible for readers to re- 
view all the papers submitted in this 
contest they would get, as did the judges, 
a composite picture of the nation’s power 
plant engineers. As it is the best we can 
do is to quote briefly, from articles pre- 
sented, bits of philosophy which indicate 
the thinking of engineers throughout the 
country. 

“Public utilities seldom hire an en- 
gineer,” says Charles W. Parks of Balti- 
more. “They most always hire oilers and 
boiler scalers. . . . A company of this 
type has to start to get his personnel 
completely lined up many months before 
the plant goes into service. Probably one 
of the best methods that I know to in- 
sure that you will be able to start up 
your steam turbine generator is to start 
when the first piece of your tubrine ar- 
rives from the factory. Hire a number 
of engineers in advance and have them 
on hand to follow the course of erection 
through to the end.” These men should 
then be instructed by the turbine me- 
chanics and engineers in the art of han- 
dling every detail of the equipment. 

From E. H. Carlson of Fresno, Calif., 
we get the opinion that there is a real 
shortage of skilled workers that cannot 
be filled from the ranks of the unem- 
ployed. This, he says, is particularly true 
in California where nearly all of the elec- 
trical energy is produced by a network 
of hydro plants located in the moun- 
tainous districts and at Boulder Dam. 
“Civil service examinations and red tape,” 
he asserts, “inevitably involve loss of 
time, delay, financial sacrifice, possible 
difficulties with present employers and 
other inconvenience, and in the end the 





1) waATE To Lese You, JIM, 

BUT THIS RECOMMENDATION 
SHOULD GET You THE CHIEF'S 
Jo8 WITH THE WHITE 
CORPORATION. 





aspiring engineer has at best only an ex- 
pectancy of gaining a better position.” 

It is the opinion of Lislie Bradley of 
Bismarck, N. D., that Our Hero should 
get in touch with several different chief 
engineers who have charge of plants 
somewhat similar to his own. In most 
cases, he thinks, these engineers have at 
least one man in their plant that they 
can recommend to fill the position in 
question. 

Just what should a competent, ambi- 
tious engineer look for in seeking employ- 
ment? The answer to this question would 
give Our Hero some selling ideas to 
work with, at least so William Sheffer 
of Wingdale, N. Y., thinks and enumer- 
ates the following as points to be con- 
sidered: “1. The future should hold, not 
only a chance of advancement, but a 
possibility of salary increase, disability 
and life insurance, a reliable and efficient 
pension system that would insure the em- 
ployee of a living upon reaching super- 
annuation. 2, Working conditions—These 
would include a safe plant, and a clean 
plant. Means to insure cooperation among 
the plant personnel should be taken. 3. 
Living conditions—These would include 
the cost of or decent rent, food and other 
necessities; school and church facilities, 
domestic water and sanitary arrange- 
ments.” 

Many of the contestants think that 
Our Hero should train his top men from 
the lower ranks which is concisely phrased 
by C. C. Custer of Logansport, Ind., as 
follows: “When there is a scarcity of 
help, it is often necessary for a success- 
ful manager to train his own help. It 
creates a much better feeling in any 
corporation if all the various employees 
get the idea that it is possible for them 
to get promotion as fast as they get ex- 
perience and can be trusted with the 
work, and where there are positions to 
fill it is always better to look around 
the organization for some one to pro- 
mote than it is to bring outsiders in over 
old employees. Employees must be shown 
that they must perfect themselves in the 
business and then preferment will come 
as a matter of course.” 

The political aspects of the Glendale 
jobs were mentioned by nearly all writers 
as an undesirable feature. Typical of 
these remarks is the following by R. At- 
land of Staten Island, N. Y.: “I would 
not want this position for myself because 
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of the chance of someone else hiring 
political friends and pushing them into 
my plant. This practice results in a staff 
of incompetent and politically protected 
employees. To no industry is reliability 
as important as to the power plant, and 
the human element is the corner stone of 
reliability. We as engineers can adopt as 
a motto ‘No responsibility without au- 
thority’.” 

As indicated in the opening para- 
graphs, this problem of hiring top notch 
engineers touches upon practically every 
human activity of the engineer. The 
breadth of the problem is well indicated 
by statements from Paul F. Dickens of 
Quanah, Tex., who thinks there is 
nothing wrong with the Glendale proposi- 
tion itself, but “It is a known fact that 
the industrial and utility power plant pro- 
grams of construction are on the increase 
throughout the country; and that a re- 
sulting demand will be made on the en- 
gineering profession for competent en- 
gineers to operate these power plants, 
which may reveal a shortage pretty nearly 
equal to that of the proverbial hen’s 
teeth. This possibilty of a scarcity of 
engineers throughout the country can be 
due partly to the fact that in the past 
10 yr. jobs have been a little scarce, 
causing those holding positions to con- 
tinue to hold them; and the results are 
that these men are now too old to take 
new jobs, and the younger generation of 
would-be engineers are still would-be’s. 


“Another possibility is due partly to 
the fact that most companies, realizing 
the value and importance of a competent 
engineer, are striving to keep them on 
the job. They are accomplishing this by 
paying their men good salaries, offering 
them life insurance and retirement an- 
nuity programs, hospital and medical 
service, all for a very small fee, and 
having a personnel relations department 
that maintains a constant personal con- 
tact with every person on the payroll. 
They promote good feeling between em- 
ployer and employee through banquets, 
gab fests, and safety meetings where the 
individual is made to feel that he is more 
than just a cogwheel in the plant. The 
result is loyal and steady men, who are 
happy and satisfied in their jobs; they 
are owners of nice homes, nice cars, are 
outstanding in their communities, their 
children go to schools and colleges, and 
therefore, they have no desire to leave 
their present positions and go to a new 
position in a new country.” 


Purging Non-Condensible 
Gases from Refrigerating 
Systems 


By George Blum 


UNLEss pressure is required to lift a 
liquid refrigerant to evaporators high 
above the condensers, low discharge 
pressure is requisite to the safe and effi- 
cient operation of refrigerating systems. 
This is especially essential to maintenance 
of low power costs and to minimum loss 
of refrigerant through leaks and oil 
blowdowns. The chief factors governing 
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the discharge pressure are temperature of 
condensing water, cleanliness of heat 
transfer surface, ratio of heat transfer 
surface to quantity of refrigerant to be 
condensed, kind of refrigerant used and 
the presence or absence of non-condens- 
ible gases in the condenser or in the 
space above the liquid in the receiver. It 
is with this latter problem that this paper 
deals. 
Manual Method 


In general, purging of non-condensible 
gases from refrigerating systems may be 
accomplished in two ways: Manually, 
which while effective is usually accom- 
panied by a greater or lesser loss of re- 
frigerant ; and by the automatic non-con- 
densible gas purge. Of these purges there 
are several types on the market, all oper- 
ating on the same principle, and with a 
medium loss of refrigerant. Since purg- 
ing manually is the older of the two 
methods, it will be considered first. 


The first move in purging manually is 
to close the master liquid stop valve and 
pump out the low pressure side or sides 
of the system. A pumpout may seem be- 
side the point. It isn’t. For in pumping 
out the low pressure side of the system, 
the liquid receiver, and perhaps the lower 
part of the condenser, will be filled with 
liquid refrigerant. If the liquid level 
rises in the condenser, the capacity of 
that vessel will be reduced. But with the 
suction pressure falling with the pump- 
out, the input of gas to the condenser 
should just about equal the output of 
liquid condensed with the decreasing ca- 
pacity. The important point of this pro- 
cedure is that while condensation of the 
ammonia gas prevents a partial pressure 
rise of that constituent in the mixture of 
gases in the condenser and receiver, the 
rising level of the liquid compresses the 
non-condensible gases, and raises their 
partial pressures and the total pressure 
per square inch in the system. The water 
is left flowing over the condenser after 
the compressors are shut down. 

Many engineers urge that purging be 
done very slowly. Books on refrigeration 
often give the same advice. But the 
slowest way is not the proper way to 
purge. Of course, the purge valve should 
not be opened so wide that the rapid fall 
in pressure will cause the liquid lying in 
the receiver and in the bottom of the 
condenser to boil violently, or for the 
refrigerant gas to blow out through the 
absorbing fluid before the fluid can ab- 
sorb it. For as the purging proceeds, the 
pressure exerted upon the liquid ammonia 
by the mixture of ammonia gas and non- 
condensible gases diminishes, and evapo- 
ration of the liquid begins. The gas 
freshly formed by evaporation rises and 
diffuses into the mixture of gases above it. 


If purging takes place more slowly 
than diffusion, some of the freshly evapo- 
rated gas will be purged, and the refrig- 
erant loss increased. The golden mean 
of purging is to purge at the same rate 
of speed as evaporation without the tur- 
bulence of rapid boiling. Here again, is 
a factor many engineers forget: The 
pressure drop which may set the liquid 
to boiling violently will not be the total 





pressure drop, but only the partial pres- 
sure drop caused by the loss of the am- 
monia gas constituent of the mixture of 
gases being purged. If the purged valve 
is opened, say one full turn, and left that 
way until purging is complete, the total 
pressure will fall in a steadily decreasing 
ratio as the pressure differential between 
the total pressure and the atmospheric 
pressure decreases. But the partial pres- 
sure of the ammonia gas constituent of 
the mixture will be maintained by evap- 
oration of the liquid. 

Regardless of the total pressure varia- 
tion, the partial pressure of the ammonia 
gas will remain constant at the pressure 
corresponding to the saturated ammonia 
vapor pressure at the temperature of the 
water circulating through or over the 
condenser. No ammonia gas will rise to 
take the place of the non-condensible 
gases being purged, but only to take the 
place of the ammonia gas being purged 
with the non-condensible gases. Of 
course, some diffusion of the freshly 
evolved ammonia gas with the mixture 
of gases above it will take place, even in 
a very short while. But the longer the 
purging time, the more diffusion will take 
place, and the more ammonia gas must be 
purged to get at the non-condensible 
gases. This is why purging should take 
place as rapidly as possible without al- 
lowing the partial pressure drop of the 
ammonia gas constituent of the mixture 
to set up enough turbulence of ebullition 
to agitate the constantly rising diffusion 
line. And if purging is rapid, the diffu- 
sion line will soon have risen above the 
agitation of ebullition. 


Automatic Purging 

The so-called automatic non-condens- 
ible gas purge works differently from 
hand purging. Unless there is a large 
system, or a large group of systems, it 
is the better policy to operate an auto- 
matic purge only when needed than to 
leave it in constant operation. In the use 
of this piece of equipment, the method 
will depend on whether the purge con- 
nects into the condenser or into the liquid 
receiver. Assuming that it connects into 
the receiver, from the upper part of 
which the mixture of gases is drawn and 
into the lower part of which the con- 
densed refrigerant returns, purging should 
be done with all compressors in normal 
operation. The only change necessary is 
to close the stop valve on the liquid line 
from the condensers. This will hold the 
condensing liquid in the condenser, at 
least until the liquid level rises to the 
point where the equalizer line taps in. 
The rising liquid level in the condenser 
and the fresh gas coming in from the 
compressors will drive the non-condensible 
gases through the equalizer line into the 
upper part of the liquid receiver. The 
level of the liquid in the receiver will 
fall, the volume of the gas space in- 
creases and is filled with the non-con- 
densible gas mixture being driven from 
the condenser. The simple act of closing 
the liquid stop valve on the line from 
the condenser to the receiver brings the 
mixture of non-condensible gases directly 
up to the intake of the purge. 


93 















































































Notes On Belting 


By W. F. Schaphorst 


THERE are a few important pointers 
concerning quarter-turn drives that are 
seldom mentioned. To prevent crooked 
belts because of the side pull that is 
inevitable in most quarter-turn drives, 
one edge of the belt is stretched more 
than the other and in time the belt is 
likely to become crooked. It then 
begins to work over to one side and in 
time will run off. Also the joint is 
likely to open on one side. 

Where the distance between pulleys 
is sufficiently great this can be remedied 
by giving the belt a half twist. That 
is, instead of cementing or joining the 
belt in the usual way, turn one of the 
ends through 180 deg. Then join the 
two ends together. This half twist 
causes the belt to change sides with 
every other revolution of the belt and 
the tension on both edges is thus equal- 
ized. A good rule to follow in laying 
out quarter-turn drives is this: The 
distance between shaft centers should 
be at least five times the diameter of 
the larger pulley. Thus, if the larger 
pulley is 20 in. in diameter, the distance 
between the shaft center should be at 
least 100 in. 

A properly designed quarter-turn 
drive will transmit almost as much 
power as a normal open drive under 
the same conditions. But it is wise 
nevertheless to use a belt from 5 to 10 
per cent wider in order to assure a suf- 
ficiently high factor of safety. 

Wherever it is possible the pulley on 
the vertical shaft should be the driver, 
that is, provided one of the shafts must 
be vertical. This is so because then the 
tight side of the belt runs onto the 
pulley the plane of which is horizontal. 
Obviously, if there is any slackness in 
the belt, trouble will be experienced, 


VELOCITY —FT. / MIN. 


20,000 


/ 
ROUND TRIPS IN 10 SECONDS 


LENGTH OF BELT- FT, 


30,000 


8 
Belt velocity chart 


Magnetic Variable-Speed Drive 


Tests recently conducted on the magnetic variable speed drive shown in the accompany- 
ing photograph demonstrated that this equipment has the fast speed response demanded of 
many power plant auxiliaries. Inspecting the equipment are, left to right, M. E. Fitze, power 
plant test engineer of the Wisconsin Electric Power Co., R. N. Early, design engineer of 
the Electric Machinery Mfg. Co. and O. M. Ward, superintendent of electrical operation 
of the Wisconsin Electric Power Co. The lists showed that the forced draft fan connected 
to the magnetic variable-device and driven through it by a synchronous motor developed 
an acceleration in speed from 10 to 97 per cent in 4 sec., and from 20 to 80 per cent 
in 2.2 sec. The motor has a capacity of 300 hp. and a speed of 900 r.p.m. Essentially 
the magnetic variable-speed drive consists of a flux ring connected to the driving motor, 
and within this ring, a magnet, which is connected to the fan. The magnet is excited from 
a small source of direct current. By controlling the current to the magnet, the speed of 
the magnet with relation to the ring, hence the speed of the fan can be adjusted at will. 


especially if the pulley on the horizontal 
shaft is the driver. 

In the event that the pulley on the 
ertical shaft is the driven pulley, with 
the belt persisting in running off, tight- 
ening the belt is one remedy. If it 
still persists in running off it may be 
necessary to increase the crown of the 
pulley on the vertical shaft. 


Measuring Velocity 

Make a mark that will be visible on 
the outside of the belt. Then estimate 
the length of the belt in feet. If the 
belt is 20 ft. long you now know that 
every time the mark makes a “round 
trip” the belt travels 20 ft. Count the 
number of round trips in 10 seconds. 
Then apply the accompanying chart. 
For example, a belt is 20 ft. long and 
makes 20 round trips in 10 seconds, 
connect the 20 in column A with the 
20 in column C, and the intersection 
of the connecting straight line with 
column B gives the answer as 2400 ft. 
per minute. 


Cleaning Belts 

The utmost caution must always be 
exercised in the use of steam for clean- 
ing belting. Steam is an _ excellent 
cleanser for many purposes, that is 
true, but it must be remembered that 
many kinds of belting cannot with- 
stand the high temperatures that go 
with steam. The temperature of steam 
at atmospheric pressure is 212 deg. F. 


The higher the steam pressure the 
higher the corresponding temperature. 
Most rubber belting cannot withstand 
temperatures of 212 deg. F. 

One prominent rubber belt manu- 
facturer states that his belting is not 
affected by heat up to a temperature 
of 200 deg. F. He states that where 
higher temperatures are to be en- 
countered he should first be consulted. 
That is good advice regardless of the 
kind of belt. Even where steel chains 
are used one must be careful in high 
temperatures or lubrication difficulties 
will be experienced. Of course steel 
chains can be cleaned safely with steam. 

Balata belting is more sensitive to 
high temperatures than rubber. Its 
temperature should be kept down to 
less than 110 deg. F. At 125 deg. balata 
gum can be moulded. 

According to one well known au- 
thority on the subject, oak tanned 
leather belting should not be subjected 
to a temperature higher than 115 deg. 
F., which means, of course, that oak 
belting should never be cleaned with 
steam. 

Nor should impregnated cotton belt- 
ing be cleaned with steam because the 
steam will very likely wash out the 
impregnating compound. Without the 
compound cotton belting does not give 
satisfactory results. Stitched canvas 
belting should not be used in tempera- 
tures higher than 140 deg. F. 
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It's Your Furnace 


It APPEARS to me that the first part of 
the article “It’s Your Furnace,” by 
G. Campbell Kohlar, on page 45 of the 
March issue is not coordinated with 
the latter part. Mr. Kohler states in 
the fourth paragraph of this article that 
slag-tapping has made pulverized fuel 
economically feasible, and then goes on 
to state: 

“True, it is possible to build a steam 
generator with a dry furnace, and such 
units have been built. But ordinarily, 
the cost of such unit and the expensive 
fuels to which they are limited prohibit 
their general use.” 

This does not seemingly agree, as 
I interpret it, with the following state- 
ment to be found in the latter part of 
the same article: 

“Nearly all of the units of the size 
which we have been considering have 
dry ash removal systems, therefore slag- 
tap floors will not be discussed.” 

I would be interested in advice as to 
how to reconcile two such divergent 
angles of thought. 

Peter H. Tutt e, 
Vice-President 
Cortright Coal Co. 
New York City. 
* * * 


The first portion of the article “It’s 
Your Furnace” briefly traced the his- 
tory and development of the furnace. 
At this point the statement was made 
that slag-tapping was responsible for 
making the burning of pulverized coal 
economically possible because the ini- 
tial cost and the expensive fuels to 
which dry bottom furnaces are limited 
prohibit their general use. 

This applies specifically to high- 
pressure, high-temperature steam gen- 
erators, and it was my belief that the 
context had made this connection clear. 
The article then went on to discuss 
some of the problems which might 
arise in the design of a furnace, and 
because of space limitations this dis- 
cussion was confined to the smaller 
types of boilers that are usually found 
in industrial plants. Here I made the 
remark that nearly all boilers of this 
type are equipped with dry ash removal 
systems. If it is kept in mind that each 
of these statements applies to an en- 
tirely different type of unit, I believe 
that the two statements are consistent. 

In order to operate a dry bottom 
furnace successfully, the liberation in 
the furnace must be kept within about 
35,000 B.t.u. per cu. ft., and it is de- 
sirable to burn only those coals which 
have an ash fusing temperature above 
2300 deg. F. In boilers of capacities 
up to, say, 100,000 lb. per hr., it is 
economically possible to build a furnace 
large enough, and with sufficient water- 
cooled walls, to successfully burn coals 
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with ash fusing temperatures as low 
as 1900 deg. F. without slag tapping. 
But even this is no simple matter, for 
some slag is inevitable and mechanical 
aids to cleaning, such as sootblowers 
and deslaggers, must be resorted to. 

There are in operation today several 
large boilers with capacities in the 
neighborhood of 500,000 Ib. per hr., 
which have upwards of 75,000 B.t.u. 
per cu. ft. per hr. released in the pri- 
mary furnace. If it were not for slag 
tapping, these furnaces would have to 
be twice, or perhaps three times as 
large, and even then it is extremely 
doubtful whether they would be able 
to handle the comparatively low grade 
fuels which they now do. 


A slag-tap furnace, however, is ex- 
pensive and few industrial plant en- 
gineers have had any experience with 
them. This, together with the fact that 
there is no real need for slag-tapping 
on smaller boilers, has confined the use 
of this type of floor to the utilities and 
larger industrial plants. Some attempts 
have been made to apply slag-tapping 


to boilers of moderate size, and perhaps 
the time is not far off when it will be 
as common as is pulverized coal. 

G. CAMPBELL KoHLAR 


We're Sorry—Big 
Betsy's 60 by 66 


WE ARE sSorRY but one of the men who 
helped erect Big Betsy, the rolling mill 
engine installed in Youngstown and 
mentioned on page 77 of the April 
issue, draws our attention to the fact 
that the correct cylinder dimensions 
are 60 by 66 in., the rated speed is 95 
r.p.m. (piston speed 1045 f.p.m.) and 
that he has charts showing 17,000 i.hp. 
at that speed in four revolutions from 
friction load. Although operated at 
165 lb. pressure, the engine was de- 
signed for a higher pressure in a future 
expansion program, somewhat around 
225 lb. and he says she would develop 
25,000 ihp. “if she got good and mad.” 
Steel has been rolled for several hours 
at 101 r.p.m. with steel going through 
at 750 f.p.m. We are informed that 
she saved somewhat over $3000 a day 
over the same tonnage with four old 
engines and that she paid for herself 
in less than four months. 

Editor. 


PRACTICAL HINTS 
AND KINKS 


Rust Protection 


PROTECTION of steel products from 
rust and corrosion during storage or 
shipment can be prevented by a film of 
oil. These so-called slushing oils are 
available in a wide variety to meet dif- 
ferent requirements. In a comprehen- 
sive investigation of this subject and cov- 
ering 11 types of rust, the Texas Co. 
determined that the necessary require- 
ments of ease of application, maximum 
protection and ease of removal can usu- 
ally be met by oils of low viscosity 
ranging from 35 to 250 S.S.U. at 100 
deg. F. 

Such oils fall into two broad class- 
ifications: straight mineral oils; and spe- 
cial rustproofing oils with a petroleum 
base. Both paraffin or naphthene base 
oils can be used with equal results. 
Straight mineral oils are cheapest and 
are widely used in the steel industry. 
Viscosities range from 85 to 250 S.S.U. 
at 100 deg. F. with an average of about 
100. Higher values than 250 involve 
danger from slips or skids of stacked 
sheets. 

Unwrapped steel exposed to atmos- 
pheric variations and condensation are 
not adequately protected by straight min- 
eral oils and should have special slushing 
oils with greater rust resisting qualities. 





These usually consist of a petroleum base 
with the addition of materials such as: 
fatty compounds, soaps, metallic com- 
pounds, mineral oil derivatives, etc. Some 
are more effective than others and some 
have a tendency to develop corrosion 
themselves after long periods of storage. 

Thus lanolin, lard and other fatty oils 
adhere well to the steel and form emul- 
sions with water but after long periods 
tend to oxidize and form fatty acids. 
By special treatment certain of these can 
be made very resistant to oxidation, how- 
ever. 

Removal of these slushing oils is 
often of importance. All types can be 
removed sufficiently for most purposes 
by rubbing with a kerosene soaked rag. 
Hot alkaline solutions will remove all 
oils, although the greasy type offers a 
little more difficulty. An organic solvent 
such as tri-chlor-ethylene will remove 
straight mineral and fatty types easily 
but the water soluble soap types offer 
more difficulty because they are not com- 
pletely soluble in the solvent. 


Rubber Hose 


RUBBER HOSE is vulcanized at approxi- 
mately 265 deg. F. and should not be 
subjected to steam pressures of much 
above 125 lb. ga., if good life and serv- 
ice are to be expected. Due to the con- 
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struction kinks should be avoided and 
the hose permitted to turn and take its 
natural shape. Heavy objects should not 
be allowed to run over or rest on the 
hose and it should not be bent at too 
sharp a radius unless it is especially de- 
signed for this purpose. Heavy types of 
hose when suspended should have ade- 
quate support to distribute the strain. 
Suction hose should not be used for dis- 
charge service and vice versa. Neither 
should water hose be used for steam. 
When stored the hose should be kept in 
a cool, dark place away from direct sun- 
light. 

When attaching fittings the shank of 
the fitting should be sharpened to fit the 
hose. If it is too large or has rough 
edges, rubber lining will be ruptured be- 
fore the hose is placed in service. When 
applying, the end of the coupling should 
be put in a vice and the shank covered 
with rubber cement, although shellac or 
liquid soap can be used for this purpose 
if cement is not available. The hose 
should then be slipped gently over the 
shank and secured with a clamp. Double 
bolt clamps may be placed over the hose 
after it is inserted in the coupling but 
single bolt clamps should be slid over the 
hose before it is placed on the shank. 
Pipe Inspection 

AFTER NEW STEAM PIPING is in place 
on a job and before the insulation is 
applied, it should be tested for leaks. 
Common practice is to apply hydrostatic 
pressures two and one-half times as 
great as the steam working pressure. If 
a job stays tight at this pressure for 
4 or 5 hr., it is deemed satisfactory and 
should remain tight under the normal 
steam pressure. Careful inspection 
should be made to detect poor materials, 
but if shop inspection has been rigid, 
none of the parts should have to be re- 
placed after erection. 

Some designers and erectors pur- 
posely plan to give all steam piping an 
original strain by pulling up bends and 
long offsets, knowing that after the 
steam has been turned on, these strains 
disappear as the pipes expand. It is also 
true that, even if strains are set up due 
to expansion in such lines, after some 
time has elapsed, the systems adjust 
themselves and all stresses are equalized. 
This is particularly true when the de- 
signs are such that no solid anchorages 
are installed. 


Pipe Support 

SUPPORTING 

branch pipes in out 

of the way corners 

is often difficult and 

requires a_ great 

deal of ingenuity. 

The sketch shows 

how a trap and 

piping is supported 

in a location of 

that kind in the municipal power 
plant at Worthington, Minn. 


Improved Belt Stick 

By Chas. H. Willey 
ConsIsTING of a long hard wood stick 
and a round pin secured to its end, the 
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belt stick is a common tool. The 
sketch shows how it can be improved by 
using the hardwood stick with a formed 
support of % by 1 in. steel. Through 


this runs a square bar of % in. steel, one 
end of which is bent over at a right 
angle. In operation the usual procedure 
of looping the belt over the pin is fol- 
lowed. The belt is forced on as the stick 
is pushed towards the pulley while the 
bent end of the pin contacts and is 
stopped by the rim of the pulley. 


Hot Water Helps Softener 
By M. A. Rae 


For SOME TIME we have been having 
trouble with dead lime caking on the 
bottom of the mixing tank, after mak- 
ing up a charge to soften boiler feed- 
water. Practically everything had been 
tried with no apparent success; pitch 
on agitator blades had been changed; 
and speed of blades had been increased, 
but still the dead lime caked on the 
bottom of the tank. 

It was noticed that caking of lime 
on the bottom was particularly bad 
during cold weather, and then when 
one of the engineers remembered that 
a plant in which he had formerly been 
employed had used hot water in mix- 
ing the chemicals instead of the cold 
water. It was decided to try this as a 
last resort since every other means had 
failed. Shortly after the installation of 
the hot water makeup, the caked lime 
disappeared from the bottom of the tank 
and since then we have had no trouble. 

In plants where they are having 
this same trouble, and it is impossible 
to hook up a hot water connection, it 
may be possible to put in a steam lead 
to the bottom of the tank, this would 
no doubt heat up the mixed chemicals 
but would also aid in agitation for bet- 
ter mixing. 


Temporary Button Fastener 
By Frank Bentley 


DurinG the erection of some plant 
machinery a signal buzzer was found 
to be a handy thing in trying out many 
of the parts as they were installed on a 
floor below. A button that could be 
kept out of the way, handy, and fastened 
to any surface was necessary. One 
was made as shown above. A com- 
mon auto signal or horn button was 
fastened to two ordinary vacuum or 
sticker cups with two battery. nuts. 
They held the button to any metal or 
smooth surface handily and securely, 
though removable instantly when neces- 


Combination of ordinary auto gadgets made 
handy removable button for temporary sig- 
nal buzzer. 


sary to take to another part of the 
job. The three pieces necessary were 
quite inexpensively obtained at an auto 
accessory shop. 


Flow Indicator 
By James P. Marshall 


UsuALLY compressors are installed 
so that the cooling water, after leaving 
the cylinder, runs through an open iron 
funnel, giving visible proof when the 
water is flowing. When the machine is 
installed below drain level, however, or 
when it is desirable to boost the waste 
water to some point above the machine, 
then the water must run in a closed 
system and it is then difficult to deter- 
mine whether or not the water is flowing 
properly. 


Spinner indicates cooling water flow 


A sight-flow indicator, equipped with 
a spinner, may be taken from an old 
gasoline pump and installed in the line 
as shown in the illustration thereby pro- 
viding continuous visible proof of flow 
conditions within the piping system, and 
thus preventing possible costly repairs 
which would. most certainly be necessary 
if the compressor should run for any 
length of time without a proper supply 
of cooling water. 
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SYSTEM OF FEEDWATER TREATMENT 


Canadian inquiries should be sent to ALUMINATE CHEMICALS LTD., 372 Bay St., Toronto, Ont. 
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Keeping Posted 


As THE WRITER now occupies, and 
always has occupied, a position of ex- 
ceedingly modest nature, it is with some 
temerity that he undertakes to comment 
on such a serious subject as “Employee 
Relationship” as brought up by the ques- 
tion “How to Keep Posted” in the Janu- 
ary issue, page 94. Due to the vagaries 
of human nature, one of the most difficult 
undertakings for an executive to pursue 
is the betterment of his relationship with 
his employees as individuals. 

Because of his acquaintanceship with 
the average worker through shop inti- 
macy, and with executives through social 
contacts, the writer is of the very definite 
opinion that the average executive is more 
intellectual, with more education (not 
necessarily formal), and knowledge than 
the average worker, because of these, and 
other reasons, there is often considerable 
jealousy, envy and even hatred on the part 
of the worker. Sometimes, though not 
always, there is a tendency to despise or 
ignore the underling on the part of the 
executive. To be perfectly fair, we admit 
that “the Boss”, because of inherent supe- 
rior characteristics, is prone to be more 
tolerant than the worker. Thus, the 
preamble. 

Fairness is the beginning of mutual 
understanding. Do not reward, or punish, 
without ample cause. Keep relatives and 
friends in positions commensurate with 
their ability. Do not push them. Require 
more from them than you do from the 
other employees because they should give 
more. 

Don’t make a fetish of seniority. If a 
promotion hinges on _ seniority, OK. 
Otherwise, NO. 

Be tolerant of the employees ideas, 
when they differ from your own. Re- 
member, that it is none of your business, 
in this country at least, how your men 
vote, what they worship, or what breed 
of dog they prefer. 

Stand firmly between your men, and 
those over you. If you do this, you will 
never know what it is to have a man “go 
over your head”. 

Do not think that age has a monopoly 
on intelligence, or youth a corner on 
ignorance. Listen, to everyone. We can 
all learn. 

If you maintain schools or classes for 
the men, promote those men who attend 
the classes, for that is encouraging them. 

Remember, that among other things, 
an executive must be a psychologist. As 
a psychologist can.tell the “Manner of 
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the man”, he does not employ stools to 
do so. 

Maintain discipline. “Mr. Jones” is 
a more efficient oiler than “Old Bill’. 
Besides, many men resent, and look 
askance at what they consider undue 
familiarity. Some men maintain a dig- 
nity far beyond their station. Let them 
have their fun, as it is a defence mech- 
anism. W. S. 


Comment on Problem 9 


I nore Oscar has not tried to hook 
up his alarm system according to Mr. 
Hensgen’s diagram in Problem 9 if he has 
a. c., if, however, he has d. c. and hooks 
his lights on the positive side they will 
work all right unless he has a two-wire 
generator with one wire grounded then 
his lamps will burn out because they 
would be on the 220-v. circuit. 


70 GROUND 
ye ae 
on 








oe 
Diagrams for electric circuits 


Diagram A represents a two-wire 
220-v. d. c. generator with one side 
grounded; B, a three-wire d. c. genera- 
tor with a 110 v. from either + wire to 
ground; C, an a. c. system. In the a. c. 
system a resistance would have to be 
placed in the line to prevent the fuse 
on the wire that was connected to the 
tank without lamps from blowing. 

Chicago, III. Harotp D. Brown 


Hot Water Pipes Corrode 


WITHIN the last couple of years, we 
have been having trouble with our hot 
water pipes. Every two or three weeks 
a leak will develop which invariably is 
caused by a small pin-hole having been 
eaten through the pipe by the water. 
When we have examined the interior of 
the pipe, we find that it is almost com- 
pletely plugged up with thick bubbles of 
iron oxide. We analyzed this deposit and 
found that it contained iron oxide with 
traces of calcium carbonate and calcium 
sulphate. The water in the hot water 
lines is first passed through a zeolite 
water softener before being ‘heated, as it 
is high in calcium and magnesium hard- 
ness. The cold water lines do not have 
this trouble, although the same water is 
passed through them, except that the 
cold water is not softened. 








Our problem is to remove this scale 
without shutting down the entire system, 
and at the same time keep the water 
pure enough for drinking purposes, and 
we could not tolerate an excessive amount 
of rust in the water. We recognize the 
fact that the only real cure is to replace 
the iron pipe with copper pipe, which 
we are doing wherever possible, but since 
there is a large amount of inaccessible 
piping, we would like to save this pipe 
if possible. Perhaps some other engineer 
has had the same trouble, and can tell 
us what to do. 


Carlsbad, Calif. K. A. 


Internal Boiler Water 


Treatment 


On THE problem of the evaporator, 
discussed in these pages for several 
issues, all the correspondents seem to 
take it for granted that a boiler must 
have distilled water that they never 
heard of such a thing as a boiler using 
100 per cent raw water. Of course since 
the plant has the evaporators most likely 
the best solution is to use them but the 
question of feeding the boilers with raw 
water should not be completely ignored. 
It may be cheaper to treat the water 
than evaporate it. There is a certain 
amount of expense connected with the 
operation of the evaporators. We are 
not far off if we assume 10 per cent 
heat loss, due to radiation, leaks, blow 
downs, lack of heat balance, etc. One 
of your correspondents has estimated 
the annual fuel bill of this plant over 
$6000. The 10 per cent loss of this will 
be $600 and this is. several times what it 
will cost to treat the water internally. 
For the benefit of those who may shudder 
at the thought of using raw water for 
100 per cent of the feed I will say that 
I now work in a power plant using 
100 per cent raw feed with internal treat- 
ment costing about $1 per 300,000 Ib. of 
water treated and without any operating 
difficulties. 

The fact that Our Hero has solved 
the problem by the use of the evapora- 
tors does not mean that the last chapter 
of the story has been written. Shut 
down the evaporators and treat the water 
internally for one year and then com- 
pare notes. 

There will be no cost of investment 
to treat the water internally. The chem- 
ical company usually furnishes the con- 
tainer to feed the compound and the 
usual place to introduce the compound 
in the system as at the open heater or at 
the suction of the feed pump if an open 
heater is not available. 

Oak Park, IIl. 

* ok * 

Litmus paper, which can be pur- 
chased at any drug store or chemical 
supply house, is a convenient method 
of indicating the alkaline or acid con- 
dition of a solution and it is widely 
used in refrigerating plants for test- 
ing ammonia leaks into brine. An 
alkaline Solution will turn red litmus 
paper blue, while an acid solution will 
turn blue litmus paper red. 


N. T. Pee 
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Offering a Wide Variety of Throttling and 
» Needle Point Types for Every Service... 


LUNKENHEIMER 
VALVES 


for INSTRUMENT LINES, 
DRAINS AND BY-PASSES 


eee ARE “CORRECTLY ENGINEERED” FOR 
MAXIMUM ECONOMY ON THE JOB! 


Behind the super-sensitive instruments which guide 
today's engineer in his constant search for ever- 
greater operating efficiency and lower operating 
costs are mazes of pipe lines through which the flow 
of liquids and gases must be accurately controlled 
at all times. For such service, only valves of the 
finest design, materials, and workmanship are 
oe worthy of their hire... so, it is natural that Lunken- 
Allied heimer should pay special attention to the produc- 


} { Fic. 1920-Y, Steel e e ° 
2 1500 Ib. 5.P. tion of throttling and needle point valves for every 


Fic. 1720, Steel Lea ° . H i 
600 Ib. 'S.P. a1960! Shack . a instrument line, drain, and by-pass requirement. 
Ib, S.P. 





For accurate flow control on all principal lines, 
Lunkenheimer offers globe and angle valves for all 
prevailing pressures and temperatures, with a special 
alloy bonnet-thread-bushing which assures maximum 
resistance to stem-thread wear under the severest 
of operating conditions. And for the many small 
lines where fine regulation of flow is required and 
compactness is desirable, Lunkenheimer needle- 

aces point valves of either bronze or different types of 
waa Ge ‘dk : ae ae steel provide. the right valve in the right place. 


Fic. 1728, Carbon Steel OP 1238, Bro 300 Ib. S.P. 
SEEING IS BELIEVING! 


ib. W.0.6. 
Your Lunkenheimer distributor will gladly show you 
; the many points where “engineered superiority" 


fre. 906; Bronze Al guarantees accuracy, safety, and low cost service. 
200 Ib. S.P. 








ESTABLISHED 1862 


THE LUNKENHEIMER SO 


————— — QUALITY’ = 
Fic. 1730, Stainless Stee! | : 
Fic. 1567, Bronze 3000 Ib.W.0.G. | CINCINNATI, OHIO. U.S.A. 
200 ib. S.P. r 4 NEW YORK CHICAGO 
. as > ee BOSTON PHILADELPHIA 


EXPORT DEPT 318-322 HUDSON ST., NEW YORK 


Illustrated here are only a few of 
the Lunkenheimer valves particularly 
suited for instrument line service 
Send for Catalog No. 78 showing 
the entire line, and we'll include our 
handy "Guide" which facilitates se- 
lection according to pressures, tem- 
peratures, and service applications. 
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EVAPORATIVE REQUIREMENTS 
FOR HUMIDIFIERS 
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Consult Betz. 


Recent, exclusive Betz research 


has definitely conquered trouble- / , 


some foaming and carryover. It - 


has enabled many boilers in dif- 
ficult water areas to operate for 


the first time at normal ratings. 


Betz laboratories — continually 
engaged in the science of water 
corrections — offer the most ad- 


vanced knowledge to Betz’ clients 


first. 


An inquiry will not obligate you 


in any way—may save you much. 


W. H. & L. D. BETZ, 235 W. Wyoming Avenue, Philadelphia 


Branch Offices: 50 Church St., NEW YORK 
310 Thompson Bidg., TULSA 
Bank Bidg., Montreal, QUEBEC 


Chemical Engi 


37-W. Van Buren St., CHICAGO 
316 Empire Bldg., BIRMINGHAM 
906 New Wellington Bldg., Toronto, ONTARIO 





CONSULTATION 
PLANT STUDIES 
PLANT DESIGN 
SERVICE SUPERVISION 


506 Dime Bank Bidg., DETROIT 
* Betz Laboratories Div., Wood Industries, Ltd., Royal 


Strategically Located 


BOILER WATER 
PROCESS WATER 
MUNICIPAL WATER 
WASTE DISPOSAL 


BETZ 


Chemical Engineers and Consultants on all Water Problems 
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ound About 


Never before has light been used as 
effectively as at the San Francisco 
World’s Fair where Treasure Island is 
indeed a gem set in the Bay... The 
night view from the ferry or Bay Bridge 
is like a glimpse of Fairyland ... . Inci- 
dentally, the island will soon lose its 
glamor but not its romance for it is to 
be the permanent American seabase of 
the Trans-Pacific Clippers . . . On the 
Island each corner brings a scene more 
beautiful than the last, any one of which 
excels New York’s one and only—from 
the fountain looking toward the Trylon 
and Perisphere ... In the daytime, it 
lacks New York’s size and brilliant con- 
trasting colors but the profusion of flow- 
ers, the incomparable landscaping and 
harmonizing architecture leaves a strong 
doubt as to whether day or night is more 


enjoyable. 
x * * 


Best fishing, Wind River near Du 
Bois, Wyo. ... to be exact 50 yd. from 
the corner of Frank Mockler’s UV Ranch 
house ... first cast two trout, total 3% 
lb. (Honesty makes me admit Frank did 
this, I needed four casts for the first 
fish) . . . Lasyman’s fishing with two 
flies ...If you have to fish more than 
100 yr. downstream to catch a mess for 
breakfast, they just aren’t biting . . 
Seems it isn’t cricket to coax them so 
you take the six or eight you have and 
piece out with bacon and eggs... Wyo- 
ming appetites are husky and the mouths 


numerous. 
* ok * 


Most discourteous drivers, Los An- 

geles ... Most annoying custom. Cali- 
fornia’s border inspection ... It takes a 
lot of love of California to put up with 
some of her ways ... If I hadn’t been 
brought up and gone to school there and 
been on the way home with a native 
daughter expatriate, we would have seen 
less of California and more of Arizona, 
(for a second native daughter) New Mex- 
ico, Utah, Nevada and Idaho. 
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with the Engineering Editor 


— CROSSCOUNTRY on paved 

roads at 60 m.p.h. one thing seems un- 
real . . . the indomitable spirit which drove 
-the early pioneers across hundreds of miles 
of hostile plains, rugged mountains and 
lonely arid desert . . . Weeks of uncertainty, 
each mile a fight, a month's work for the 
distance which can now be covered com- 
fortably in a day... It is real, however, for 
the deeply rutted tracks are still visible in 
many sections .. . Nowhere more plain and 
accessible than over Emigrant's Pass in 
Lassen National Park... 

The track can be followed for miles 
through the manzanita . . . Some places 
badly overgrown, occasionally a turnout 
where a fallen tree was easier circled than 
cut away ... In times gone by, I've lived 
and worked in many sections of the West, 
covered much of it on horseback, buckboard 
and auto ... in the days when a dirt road 

didn't cause heart failure . . . Hours through a dust cloud in low or second gear across a 
rutted valley . . . nothing has ever equalled the appeal of the old Oregon, Mormon, Over- 
land, Sante Fe and a score of lesser known trails... A people with such ancestors could 
not fail to make a nation. 

It is surprising, however, how inaccurate road map mileage is . . . The triangle—Chicago- 
Los Angeles-San Francisco—totals 5217 mi. on the map but 9281 on the speedometer . . 
Translated into gas and oil it was 589 gal. and 60 qt.... Averages... gas 19.8 ct. per 
gal. ... 15.7 mi. per gal. . . . 230 mi. per qt. (with allowance for waste on oil changes) 
. . . In normal driving the corresponding figures are 17.7 and 335 ... Highest mileage 
between tank refills 23.2 mi. per gal. and lowest 8.5 mi. per gal. . . . Principal highways 
used, U.S. 66, 85, 280, 64, 89, 91, Cal. 1, U.S. 50, 40, 30, 187, 16 and 20 .. . Longest 
single jumps, Custer, S. D., to Chicago, 1063 mi.; second longest, Truckee, Cal., via Tahoe 
Ely, S. L. C. to Provo, Utah, 651 mi... . Cabins for four from $1.75 to $7.00; average about 
$3.50 with price no indication of quality. : 

Best marked highways, Missouri . . . Most annoying, Western Oklahoma and Texas 
because of the 15 and 20 mi. speed limits through the small towns . . . Worst to drive at 
night, California because they never heard of dimmers and road edges are indistinct... 
Best to drive, Nevada, new roads, wide turns, little traffic and the sky's the limit . . . Most 
dangerous, Yellowstone, where a car may stop anywhere in the middle of the road, all four 
doors open and kids from 3 to 90 erupt all over the road to look at a bear... Rangers’ 
favorite joke in Yellowstone: "Don't. feed the bears—last year a boy was bitten between 
the Thumb and Old Faithful"... 

Friendliest and most enjoyable state, Wyoming . . . Most unique spot, Devil's Tower, 
Wyo., a 1200 ft. chimney of stone . . . Climbed by the way, a few years ago by AWK's 
Alpine Clubber, Fritz Wiessner . . . If you don't know who he is look up the S.E. Post 
Mar. 16, p. 9, Lost Behind the Ranges . . . Most spectacular, Zion . . . Hardest to believe, 
floating like a cork on Great Salt Lake . . . Hottest, Boulder City, not even a swim in Lake 
Mead helped much . . . Most picturesque, the cedars and rugged coast at Point Lobos, 
Cal. . . . Most delightful, the Needles section of the Black Hills. 

Biggest surprise, Los Angeles after 20 yr. ... What were then wheat fields, salt marshes 
and bare mountains are now built solid . . . Canyons we camped in as boys and packed 
grub in on our backs, are now filled with palatial estates and concrete roads . . . Biggest 
conglomeration, University of California campus with 14 kinds of architecture piled on 
top of one another . . . Fortunately the trees are large and thick enough to hide most of 
it . . . Painting North Hall steps (long since torn down) for the freshmen to scrub off was 
a fine old tradition . . . George Reed and | daubed on the paint the last time just before 
the World War... George is now engineer at Larsen National Park and took us skiing 
there on July 3... Spent July 4 at Reno... Las Vagas, Nev., may be the widest open 
town in the country but Reno does pretty well with its prewar standards. 

Power Plants? Well, they have loads of them in the West and some mighty fine ones 
you'll be reading about soon ...1 had to stay out of the Northwest—Mountain Goat 
Andy Bill Kramer just finished a two weeks’ conditioning jaunt with the Canadian Alpine 
Club . . . With his ice axe, crampons, pitons, rope, etc., he's now covering Washington and 
Oregon like a fine tooth comb ... From the razon clams on the beach at Seaside to the 
foam of Mt. Rainier, he will leave no stone unturned . . . With Andy, every stone turned 
is a power plant and every power plant a story... 
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Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Blowoff Muffler* 


FOLLOWING MANY YEARS of successful 
application of its continuous blow-off sep- 
arator and muffler, a patented device for 
locomotive boilers, the Wilson Engineer- 
ing Corp., Chicago, Ill., applied the same 
principle of operation to a stationary de- 
sign. The first stationary application was 
made in 1934 and the ensuing develop- 
ment work has resulted in minor modifi- 
cations to meet the varied needs of sta- 
tionary service. 


While the functions and operating 
principles of the locomotive and station- 
ary designs are identical, the physical 
appearance differs considerably to better 
adapt each for its specific application. In 
the absence of vertical clearance limita- 
tions, the height of the stationary type 
muffler has been doubled, a difference 
which is apparent in the illustrations. 
Again the objection to the discharge of 
vent steam inside a building, or close to 
the ground, has made it advisable to add 
to the stationary design a bottom support, 
which also acts as a drain. 

Arrangement and construction of the 
stationary design is shown by the illus- 
tration. This is applicable to all types 
of plants for any number, size or type 
of boiler to: muffle the discharge; com- 
pletely separate the water and flash 
steam ; discharge the steam to atmosphere 
silently; and drain the water by gravity 


ORY STEAM FLASH 
TO ATMOSPHERE 


(USE SCRAP pipe 


_ JOINTED CONNECTION 
me TO BOILER 


OR OLD q 
SUPERHEATER FLUE) 


CHICAGO, SEPTEMBER, 1940 


to the sewer or to a tank under atmos- 
pheric pressure and temperature. 

The self contained support makes it 
possible to install the muffler on or above 
the roof at any convenient location. If 
desired, an auxiliary exhaust connection 
can be added to the muffler, making a 
simple and effective exhaust head, for 
venting waste steam, silently and with 
the water separated, to the atmosphere. 
An auxiliary exhaust of this kind is 
shown on the upper left hand corner of 
the locomotive muffler. It may be added 
to, or omitted from either type as de- 
sired. 

*Editor’s Note: This is printed as a 
correction to a statement made on page 
100 of the July issue under the same title 
and referring to a centrifugal flow-down 
device as “a new type muffler.” 


Brine Testing Set 


Tue YorK Ice MAcHINERY Corp., 
York, Pa., announces the development of 
an improved brine testing set with: 
sharper, more permanent color standards ; 
small convenient comparator block; pro- 
vision for specific gravity determinations ; 
addition of phenolphthalein for quick 
checks and to determine if samples, out 
of the pH range of the set, are acid or 
alkaline; more attractive and convenient 
carrying case. 


The set utilizes the colorimetric 
method with universal indicator. There 
are eleven color standards covering a 
range of 5 to 10 pH in % pH increments. 
Arrangement is provided for compensat- 
ing colors in testing colored liquids such 
as dichromate treated brine. Besides the 
eleven color standards the bottle of indi- 
cator, there is a bottle of phenolphthalein, 
three test tubes, a minus 30 to plus 120 
deg. F. thermometer, 1 by 6 in. glass 
cylinder and a hydrometer with a specific 
gravity range of 1.05 to 1.25. No technical 
training is necessary for the use of the 
set, and any person who can match colors 
can make accurate pH determinations. 


All parts of the set are securely held 
in place in an attractive wood carrying 
case with a mahogany finish and dull 
nickel hardware. The complete set sells 
for $20.00 f.o.b. York, Pa. 


Proportioning Pump 


A new high pressure, high capacity, 
duplex proportioning pump announced by 
Milton Roy Pumps, 3160 Kensington 
Ave., Philadelphia, Pa. has a capacity of 
1200 gal. per hr. Typical construction of 
these pumps is shown in the accompany- 
ing illustration. This particular unit has a 


capacity of 480 gal. per hr. against a 
pressure of 400 lb. It is used to pump 
an acid solution of phosphate directly into 
the drums of operating boilers. Pistons 
and all other metal parts coming into con- 
tact with the solution are of special cor- 
rosion-resistant stainless steel. 


Lubricated Plug Valve 


DEVELOPMENT of a lubricated plug 
valve capable of handling a working pres- 
sure of 7500 Ib. and tested to 15,000 Ib. 
is announced by Merco Nordstrom Valve 
Co., Pittsburgh, Pa. It is made of spe- 
cial alloy steel with both plug and interior 


contact surfaces faced with Merchrome. 
This is believed to be the heaviest duty 
plug valve ever manufactured and is the 
result of several years of development 
work in the research laboratories of the 
manufacturer. 
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Fire-Fighting Trailer 

Tue C-O-Two Fire Equipment Co., 
Newark, N. J. has developed 2 and 4- 
wheeled C-O-Two Hose Reel Trailer 
units which are especially practical for 
the protection of large or widely sep- 
arated flammable liquid or electrical haz- 
ards or wherever the probable location 
of a fire cannot be determined in advance. 


These C-O-Two wheeled units carry as 
many as ten 50-lb. cylinders of carbon 
dioxide gas or less, with one or two hose 
reels with 100, 150 or 200-ft. of high 
pressure hose and discharge horns fitted 
with quick-opening valve for controlling 
the discharge of gas. The unit shown is 
109% in. long and 48 in. wide. To facili- 
tate easy movement it is mounted on 
standard size balloon tired wheels and is 
so balanced that it will not tip over back- 
ward. When it is not attached to a 
mobile unit, it rests upon two short steel 
supports which fold under the front of 
the trailer frame when not in use. 


Non-Magnetic Steel 


A NON-MAGNETIC, free machining al- 
loy steel possessing low magnetic perme- 
ability with superior mechanical proper- 
ties has been developed especially for the 
electrical industry by the Jessop Steel 
Co., 725 Green St., Washington, Pa. This 
steel has a magnetic permeability of only 
1.003 to 1.006 at 1000 Oersteds magnetiz- 
ing force at temperatures from sub-zero 
to boiling and its high electrical resistance 
(69 to 71 michrohms per centimeter) con- 


siderably reduces current eddy loss. In 
the annealed condition, the tensile strength 
is 80,000 to 110,000 Ib. per sq. in.; yield 
point, 35,000 to 60,000 Ib. ; elongation in 
2. in., 25 to 50 per cent; reduction of 
area, 30 to 60 per cent; Izod impact value 
(at room temperature), 80 ft. Ib. 


Boiler Feed System 


PLANNED ESPECIALLY for boilers up 
to 750 hp. and 200 Ib. pressure. Westco 
Automatic Boiler Return Systems just in- 
troduced by the Micro-Westco, Inc., 108 
State St., Bettendorf, Ia., incorporate a 
number of exclusive features designed to 
help reduce fuel consumption, cut labor 
costs and increase plant efficiency. 

These compact systems : automatically 
return all condensate to the boiler, from 
both high and low pressure equipment ; 
add make-up water as needed to compen- 
sate for loss of live steam; maintain a 
uniform water level in boiler; keep re- 
turn lines constantly open; eliminate back 
pressure on return lines; feature low cost 
operation and maximum reliability. 

Each combination is equipped with a 
Westco Turbine-Type Pump having re- 
newable liners. This advanced construc- 
tion permits alterations in performance 
without changing the entire unit. Addi- 
tional equipment includes receiver, stand, 
thermometer, gauge, make-up valve and 
strainers. 


The automatic boiler water level con- 
trol performs three vitally important 
duties. First, it starts and stops the boiler 
feed pump to maintain the water level 
in the boiler within a 34” range. Sec- 
ond, it cuts off the burner or stoker if 
the water in the boiler should reach a 
dangerously low level. Third, it can be 
wired to sound an alarm when the low 
cut-off point is reached. Control is fitted 
with Monel float, has specially con- 
structed bellows to eliminate packing, 
and is constructed with all operating parts 
isolated from steam and hot water zone. 


Flex-O-Timer 


PreEcISE timing of the sequence and 
duration of operations involving tempera- 
ture, pressure, humidity or combinations 
of each and adaptable for all-electric, all- 
pneumatic operations, or combinations of 
both, is possible with the new Taylor 
Flex-O- Timer, introduced by the Taylor 
Instrument Cos., Rochester, N. Y. 

Extreme flexibility is obtained by the 


use of adjustable pins on the revolving 
drum. Cam cutting is eliminated and the 
actuating pins are easily and precisely 
adjusted in circumferential undercut 
grooves on the one-piece drum and locked 
in place with a screw. The air valve or 
switch can be turned on and off or vice 
versa, within % of 1 per cent of total 
cycle time by means of this extreme ad- 
justability. Where the diversity of the 


products being processed requires consid- 
erable variation in processing time, Tay- 
lor Flex-O-Timer offers a varying drum 
speed rotation through a mechanism 
which provides 78 different drum speeds 
with each gear train ratio. A new type 
low leak air valve, used on this new 
Taylor Flex-O-Timer, is said to utilize 
9914 per cent of the air passed through it. 


Two-In-One Locker 


Lockers which cut the required floor 
space in half and designed for use in 
cramped quarters or any installation 
where a saving in floor space is an im- 
portant consideration are announced by 
the Penn Metal Corp., Philadelphia, Pa. 
The illustration shows a group of three 
lockers affording ample accommodations 
for six persons. 


Each locker is 15 in. wide, 21 in. deep 
and 734 in. high, and is divided into two 
coat compartments, each 7% in. wide, 21 
in. deep and 54 in. high. The two hat 
compartments are each 15 in. wide, 21 in. 
deep and 9, in. high. Flat key. locks are 
furnished for each coat compartment 
door. When opened, it automatically un- 
locks a hat compartment. 
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Hang any ‘Piping ANYWHERE! 


Pipeline hanging is one operation where you'll actually save 
money by doing a top-grade job! Simply select hangers from 
the Grinnell line... it costs no more to do the job “right” 
than it does to use makeshift hangers. With Grinnell Hangers 
you'll obtain sturdy, compact, permanent installations easily 
adjustable at any time. 

Grinnell Hangers include special types to hang any size 
of pipe in any. position... with quick, positive adjustments 
after installation. Write for complete data-and-specifications 
catalog, “Grinnell Adjustable Hangers and Supports.” 
Grinnell Company, Inc., Executive Offices, Providence, R. I. 
Branch offices in principal cities of United States and Canada. 


WHENEVER PIPING 1S INVOLVED 
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Portable Cutting Machine 


Tue Harris Catoriric Co., Cleveland, 
O., announce a new and improved Model 
K portable, motor-driven gas cutting 
machine. 


The Model K is powered by a Uni- 
versal Electric Motor and will cut straight 
lines of any length, with square or bev- 
eled edges; 1 to 86 in. diam. circles with 
standard equipment; possesses a speed 
range from 3 to 60 in. per min., forward 
or reverse. An instant stop feature per- 
mits cutting of sharp angles, and a trac- 
ing feature provides for cutting irregular 
forms. Mounting for 2 torches is pro- 
vided. It weighs 45 lbs. complete with 
torch. 


Many different Harris torches are 
available for this machine to efficiently 
use acetylene, propane, natural gas and 
other fuel gases in combination with 
oxygen. 


Insulating Block 


B-H Mono-Btiock is the name of a 
new insulating block developed by Bald- 
win-Hill Co., 577 Klagg Avenue, Trenton, 
N. J., and suitable for a full range of 
temperatures up to 1600 deg. F. It is 
fabricated of B-H Black Rockwool, felted 
and bonded together to form a semi-hard 
block that is light in weight, easily cut 
and fitted around equipment having 
curved surfaces of large radii as well as 
flat surfaces. It is especially adapted to 
boiler walls, breechings, ducts, tanks, tow- 
ers and similar hot equipment and is 


¢ 





made in lengths from 18 to 36 in., widths 
from 6 to 12 in. and thicknesses from 1 
to 4 in. To facilitate application of this 
block, it is advisable to use B-H Bond- 
Tite, a highly efficient adhesive that holds 
the block in place against the surface 
being insulated and is effective in sealing 
porous surfaces. 
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Air Hose for 
Hot Oil Service 


RECOMMENDED FOR use where excessive 
hot oil conditions are encountered, The 
B. F. Goodrich Co., Akron, Ohio, an- 
nounces the addition of a new air hose 
made with a snythetic tube and rubber 
cover. It is known as Type 54. 

Laboratory tests indicate that the syn- 
thetic tube used in this construction 
should give two to three times longer 
service life when exposed to the same 
conditions as a tube made of natural rub- 
ber. The hose is built with a smooth 
green abrasion resistant cover. 


Transfer Screw and 
Punch Set 


A NEw method for transferring screw 
and stud holes as well as blind drill holes 
from a drilled surface to another that is 
to be drilled in duplicate has been per- 
fected in the Neilsen transfer screw and 
punch sets now available from Neilsen 
Tool & Die Company, Berkely, Mich. 
Layout punches are made to transfer drill 


holes through a drilled section in diam- 
eters from 17/64 to 59/64 in. The punch 
is made with a case hardened tip that is 
removable for replacement and, when a 
solid blow is struck on the punch head, 
will transfer the drill center and drill 
circle with complete accuracy. Center 
and drill circle penetrate steel to a depth 
of 0.010 in. Transfer screws are made 
with a shoulder support of uniform height 
enabling holes of various sizes to be 
transferred in the same plane at one im- 
pression. 


Gasket 


A new kind of gasket which embodies 
a combination of the desirable properties 
of asbestos and neoprene has been intro- 
duced by Victor Manufacturing & Gasket 
Co. of Detroit, Mich. The gaskets are 
made by a new process which results in 
an entirely different type of product from 
the usual rubber or neoprene bound as- 
bestos composition commonly known as 
super-heat packing. These new gaskets 
are not supplied in sheet form. In the 
manufacturing process they are first 
blanked from asbestos sheet material. 
Then the gasket is coated with a neo- 
prene cement developed especially to in- 
crease its resistance to the passage of 
gases and liquids. 


Oil Pressure Unit 


A NEw compact oil pressure unit de- 
signed for circulating lubricating oil at a 
predetermined uniform pressure through 
lantern glands of stuffing boxes, through 
large bearings, and for supplying oil to 
hydraulic equipment, heat treating sys- 
tems or where there is the problem of 
circulating or supplying oil at a uniform 
pressure, is announced by the Durametal- 
lic Corporation, 2104 Factory Street, 
Kalamazoo, Michigan. This Oil Pures- 
sure Unit features a manual type 7 
lator to provide a circulation up to 1 


lb. pressure, a cooling coil of seamless 
copper tubing, an oil filter, pressure pump, 
explosion-proof electric motor, cast iron 
base, vapor-proof lid, oil tank vent, oil 
level gage and pressure gage. Unit is 
supplied complete or as a motor-pump as- 
sembly. 


Flashlight Extension 


Tuis device known as the Sierra 
Flashlight Bulb Extension, is made by 
the Sierra Aircraft Co., Sierra Madre, 
Cal., of special wire encased in high-grade 
aluminum alloy tubing, to aid in making 
close. inspections. The extension has 


lengths from 6 to 36 in. Its plug is 
screwed into any flashlight. Being bend- 
able it can go down into intricate 
mechanisms or around corners. Engineers 
and inspectors can make it into a hook 
or into its own stand so that both hands 
are free to work with the light at the 
exact location desired. 
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At the right is 
shown a reproduc- 
tion from anactual 
unretouched color 
photograph which 
illustrates the ap- 
pearance of the 
gauge glass from 
directly in front. 


Hene’s a real test of liquid level visibility! 
Place this gauge glass illustration next to the 
gauge glass you are now using. Then observe 
both from varying distances. Note the superior 
visibility of the liquid level in the illustration 
and remember—the illustration is a poor sub- 
stitute for the vivid, unmistakable, liquid level 
visibility of an actual “Pyrex” Broad Red 
Line Gauge Glass. 

But visibility alone is not enough. A gauge 
glass that will give a long life of economical 
service must have machine drawn accuracy 
that avoids installation strains; chemical stabil- 
ity that resists the solvent action of steam; 
resistance to sudden temperature changes; 
mechanical strength that reduces breakage. 
That’s exactly what you get in all “Pyrex” 
Gauge Glasses. 

An actual test of the gauge glass itself is your 
best proof of its true value. Your dealer will 
gladly cooperate. Ask him for full details. 
“Pyrex” and Corning Gauge Glasses are 
stocked by leading steam and mill supply 
houses. Corning Glass Works, Corning, N. Y. 





Centrifugal Pump 


THE ACCOMPANYING illustra- 
tion shows a 3 in. 5 stage pump 
made by the Pennsylvania Pump 
& Compressor Co. to meet the 
exacting needs of boiler feed 
duty and to resist the surge and 
wash of hot boiler water. The 
casing is of a close-grained 
pressure-tight nickel alloy cast 
iron, containing, on an average, 
1.50 per cent nickel, 0.50 per 
cent molybdenum and 0.25. per 
cent chromium, with a tensile 
strength exceeding 45,000 p.s.i. 
Certain of the wearing parts are 
also made of this alloy, cast 
iron which is produced by R. 
Hoe & Co., New York, N. Y. 





Variable Speed Control 


ReEEvEsS Putiey Co., Columbus, Ind., 
announces the addition of the Reeves 
Vari-Speed Jr. to its line of variable 
speed control equipment. By means of 
this low-cost unit, any standard constant 
speed motor of from fractional to 1% 
hp. is easily and inexpensively converted 
into a variable speed unit to provide 
complete speed adjustability for the ma- 
chine it drives. No special shaft exten- 
sion is required. 


The Vari-Speed Jr. is built in six 
different sizes of disc assembly, for use 
with motors of from % to 1% hp. and 
provides speed control over a range of 
from 1%: 1 to 23%; 1, inclusive, depend- 
ing upon the size, HP and speed of unit 
selected. Two sizes of motor bases are 
available, according to the size of motor. 
Either size.base may be used with any 
one of the six disc assemblies. 


Boiler Feed Pump 


THE NEW No. 30SH Boiler Feed 
Pump, announced by the Johnson Corp., 
introduces to dry cleaners, dairies, 
laundries and all operators of small 
steam plants, the “pressure equalizing” 
principle of boiler feeding. 


The Johnson Pressure equalizing pump 
admits boiler pressure into the pump re- 
ceiver, much like a return trap. With 
pressure on both sides of the pump thus 
equalized all the work that remains for 
the pump raising the condensate a few 
feet to the boiler water level. The new 
30SH pump for instance is suitable for 
use with a 30 hp. boiler, yet requires only 
a ¥% hp. motor. 


In addition to making the pump’s job 
easier this pressure on the suction allows 
the pump to handle condensate as hot as 
300 deg. F. without danger of vapor 


binding. 


The pump consists of a cylindrical re- 
ceiving chamber and a vertical, close 
coupled, centrifugal pump mounted on a 
cast iron base. Stationary electrodes are 
suspended into the top of the receiver 
and control a solenoid-operated valve 
which is mounted between pump and 
receiver. 


Machine-Vibration lsolator 


A new vibration isolator, designed to 
economically control machine vibration 
and reduce the resulting noise, was re- 
cently announced by Johns-Manville, 22 
East 40th St. New York, N. Y. The 


device, known as the J-M Controlled 
Spring Isolator, was developed for use 
where vibration and excessive motion 
create noise and tend to wear out ma- 
chine parts and damage connections as 
well as crack the supporting walls and 
floors. Working parts of the unit consist 
of a coil spring and a rubber load pad, 
which support the equipment and isolate 
vibration, and an adjustable rubber snub- 
ber inside the base, which controls ex- 
cessive motion. The isolator was: built 
to take care of horizontal and torsional 
as well as vertical vibration, and tests by 


the J-M Research Laboratories, where 
the unit was developed, indicate it to be 
particularly efficient for the low fre- 
quency vibrations resulting from slow 
speeds and from many operations involv- 
ing reciprocal action. The load pad is 











designed to overcome any high frequency 
vibrations. It is made in two sizes: light 
duty, for loads from 60 to 190 Ib. per 
isolator; and heavy duty for loads from 
250 to 720 Ib. per isolator. Heavy ma- 
chines may be isolated by clusters of the 
units. 


Sealing Compound 


Key Paste, the Graphite sealing com- 
pound for thread and gasket connections 
on lines carrying hot or cold oily liquids, 
high pressure steam lines and boiler con- 
nections, is now available in a new handy 
Kit Size can with a brush applicator in 
the lid according to the manufacturers, 
the Key Co., 2653 McCasland Ave., East 
St. Louis, Ill. This new package con- 
taining 544 lb. of Key Graphite Paste is 
approximately 2% in. in diameter by 4 
in. tall and can be conveniently carried 
in tool kit or tool box. Inside, attached 
to the lid, is the brush applicator which 
eliminates the need for paddle, stick or 
extra brush to apply the compound on 
the thread or gasket. The new container 
sells at 40 ct. and, for a limited time, 
three 5% lb. cans are offered at one dol- 
lar to introduce the new package. 


CoNSTRUCTION was started recently on 
a complete production plant at Milford, 
Conn., by U. S. Electrical Motors, Inc., 
a California concern. The site is on the 
main line of the New York, New Haven 
and Hartford Railroad, 63 mi. from New 
York city and the plant, of modern moni- 
tor type brick and steel construction, will 
be completed in November. Design and 
erection is ufder the supervision of Lew 
F. Caproni, architect and engineer of 
New Haven. 
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TURES IN BENDING 
FURNACE. 


HYDROSTATIC TEST. 








MAINTENANCE OF HEAT 
DURING WELDING. 


LL of the facilities and equipment for 

the fabrication and control of High 
Pressure-High Temperature Piping are in- 
cluded within the Blaw-Knox organization. 


Plants, special machinery, laboratories and 
highly skilled personnel enable every pro- 
cedure necessary for the best of piping 
fabrication to be carried on without the 
necessity for subletting portions of the con- 
tract to secure the use of outside facilities. 
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CONTROL OF ANNEALING 
TEMPERATURES. 


STRESS RELIEVING AFTER 
, WELDING. 


by E. k Wert and S. 
ored 1 Power Piping Div 


It is now possible for engineers 


this book to figure stresses in h 
pressure-high temperature piping § 
tems by means of graphs and high 
simplified formulae. This book is py 





News from the Field 


J. E. Smrrine & Co. have awarded to 
Henry B. McKoy Co. the contract for 
the erection of the boiler room, coal 
pocket, and underground ducts at the 
Greenville Woman’s College, Division of 
Furman University. The boiler room will 
be 37 by 28 ft., and will have adjacent 
underground coal pocket, 25 by 28 ft. 
Construction will be in general, concrete 
and brick walls, steel beams, steel sash, 
wooden roof decking, and tar and gravel 
roofing. The contract also includes build- 
ing approximately 600 ft. of concrete and 
tile ducts for steam mains. 

Aw Electrical Engineering Exposition 
designed to serve the electrical industry 
by promoting a more rapid dissemination 
of information on new developments in 
electrical engineering, will be held in 
Convention Hall, Philadelphia, the same 
week as the mid-winter meetings of the 
A.I.E.E., January 27 to 31. 


HorFMAN COMBUSTION ENGINEERING 
Co. announces the appointment of Charles 
C. Plummer as vice-president in charge 
of the Western Division, with headquar- 
ters at Chicago, IIl. 


FraNK Hoke, president of the Stoker 
Manufacturers Association, and Vice 
President of Holcomb & Hoke Mfg. Co. 
has announced the following appointments 
of chairmen of standing committee of 
the Association for the ensuing year: 
Advertising and Public Relations—J. M. 
McClintock, chairman, Illinois Iron & 
Bolt Co. 

Business Standards Committee—A. D. 
Scoville, chairman, Cotta Transmission 
Corp. Commercial Committee—B. O. 
Fink, chairman, Auburn Foundry, Inc. 
Legislative Committee—R. C. Goddard, 
chairman, Combustioneer Division, Steel 
Products Engineering Co. Engineering 
and Research Committee—E. C. Webb 
chairman, Iron Firemen Mfg. Co. Ways 
and Means Committee—J. E. Martin, 
chairman, Link-Belt Co. Traffic Com- 
mittee—C. J. Incrocci, chairman, Link- 
Belt Co. 


Dr. W. D. CooxincE, director of the 
General Electric Research Laboratory, 
has been named to the newly organized 
National Inventors’ Council, a body cre- 
ated by Secretary of Commerce Harry 
Hopkins to encourage civilian inventions 
as part of the national defense program. 
The Council, composed of twelve scien- 
tists and industrial leaders, will co-operate 
with the National Defense Research 
Committee. 


PLaNpaIRE, INc., has announced the 
appointment of Clifford R. Hutcheon as 
chief engineer. He will be in complete 
charge of production, research and de- 
velopment and will head a staff of ex- 
perienced engineers who are all specialists 
on engineered air distribution. 


Dr. F. E. Giesecke, College Station, 
Texas, President of the A. S. H. & V. E,, 
announces that the first Society meeting 
ever held in Texas will be the 1940 Fall 
Meeting, October 14 and 15 at the Rice 
Hotel, Houston, Tex. The Council has 
authorized a two-day session at which six 
technical papers will be presented. 

Arrangements for the meeting and the 
entertainment of visiting members will be 
directed by C. A. McKinney, General 
Chairman, assisted by the following Com- 
mittee Chairmen, J. V. O. Weaver, vice- 
chairman; J. A. Walsh, publicity; W. R. 
Etie, transportation; I. A. Naman, tours; 
A. M. Chase, Jr., banquet; D. S. Cooper, 
registration; A. B. Banowsky, entertain- 
ment; R. F. Taylor, finance; . 
Barnes, ladies; and G. D. Maves, sports. 


Joun Lowe tt Fyxe, 55, General Su- 
perintendent of Allis-Chalmers Mfg. Co.’s 
electrical and steam tutbine shops at 
their West Allis Works since 1935, died 
suddenly at his home on July 24. He was 
a graduate of Ohio State, and was with 
the company since 1905. 


P. Jones, manager of the New York 
sales office of Cutler-Hammer, Inc., an- 
nounces the appointment of Mr. R. Vol- 
brecht to the New York Merchandising 
Sales staff. 


Work to Start on Fort 
Peck Hydroelectric Plant 


THe Untiep States ENGINEER Or- 
FICE, Missouri River Division, Kansas 
City, Mo., has awarded contract to Woods 
Brothers Construction Co., 132 South 
Thirteenth Street, Lincoln, Neb., for 
construction of power house substructure 


~- at the Fort Peck power dam, Fort Peck, 


Mont. Company recently submitted low 
bid of $410,675. Work is scheduled to 
proceed at once and will require the ex- 
cavation of about 16,000 cu. yd. of shale 
at site; construction calls for approxi- 
mately 2,000,000 lb. of reinforcing steel, 
25,000 cu. yd. of concrete, and about 300,- 
000 1b. of miscellaneous steel construc- 
tion and piping, the latter varying up to 
14 ft. 6 in. in diameter. Plans are under 
way for station superstructure, for which 
bids are expected to be called in the near 
future. The power station will be situ- 
ated at the outlet portal of tunnel No. 1, 
and will have an initial installation of 
50,000-kw., divided into one 35,000-kw. 
and one 15,000-kw. units; these will be 
driven by hydraulic turbines with rated 
capacities of 50,000-hp. and 20,000-hp., 
respectively. The generators will furnish 
60-cycle current to a three-phase line 
system, operating at 13,800-v. On recent 
call for bids, award for the electric gen- 
erators was made to Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., and for the hy- 
draulic turbines to S. Morgan Smith Co., 
York, Pa., with governors for the latter 
to be furnished by the Woodward Gov- 
ernor Co., Rockford, II1. 

The Fort Peck project is designed to 
provide notable assistance in the develop- 
ment both of the Missouri River valley, 
in the vicinity of the dam, and the Yel- 
lowstone River valley, the latter empty- 
ing into the Missouri River a few miles 
below the dam. It will supply low-cost 
power for irrigation and other work, and 
will lead to the installation of numerous 
electric-operated pumping stations and 
other facilities for land development. 





Small Diesels 


Increase Plant 
Flexibility 


These two 900 r.p.m. Caterpillar 
Diesels, each driving a 100 kw. Electric 
Machinery generator were put in service 
June | in the Russell, Burdsall & Ward Bolt 
& Nut plant at Rock Falls, Ill. In the back- 
ground are two Macintosh & Seymore's, one 
750 and the other 275 kw. used for heavy 
load service. The new Caterpillars serve as 
standby, replace public utility week end serv- 
ice and are used in parallel with the larger 
engines to give a flexible power set-up with 
high efficiency from 50 kw. to the peak 

capacity of the station 
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No Cutting of Conductors 
No Interruption of Service 


The 


G-E Hook-on Volt-ammeter 
Measures Current Instantly 


TYPE AK-1, FOR ALTERNATING CURRENT 


UST hook the instrument around the line and read “am- 

peres.”? Or, connect leads to the convenient binding posts 
and read “volts.” There’s no need for additional equipment of 
any kind—no necessity for cutting conductors or shutting down 
equipment. 


You can measure alternating current in insulated or non- 
insulated conductors up to two inches in diameter. Four current 
ranges, 0-15/60/150/600 amperes, are available at the setting 
of a plainly marked range-selector switch. 


This low-priced instrument is small enough to 
get into tight places, light enough to be carried 
on a lineman’s belt, and accurate enough for a 
great variety of measuring jobs. 


A Single Set-up for Current and Voltage 

Two voltage ranges, 0—-150/600 volts, are also pro- 
vided. Just set the switch to the desired voltage range, 
then connect leads to the terminals on the front of the 
instrument. (Voltage leads are furnished with each instru- 
ment.) 

Leaving the voltage leads connected does not affect 
current readings. Just read the “‘amps,’’-then flick the 
switch and read “‘volts.”’ 


PUSH-PULL OPERATION GIVES TRIGGERLESS SAFETY 





Send for This Free 
Bulletin Today 


Our bulletin GEA-2950 gives complete 


“Orpen epee nan information about this time-saving instru- 
» Pu ook slightly and it snaps aro en reading 18 obtained, a gentle ment. Call your G-E. Office or write 


. © pe und con- >. 

open. No trigger to pinch fingers. ductor; a slight push on handle ull on handle opens dovetail ; 
snaps it shut, and instrument is Pint and releases conductor. No General Electric, Schenectady, N. Y.. 
f ding. tri connected to live 
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Max W. Bass, president of Allis- 
Chalmers Mfg. Co., has announced the 
appointment of F. J. Geiger to the posi- 
tion of assistant manager of the electrical 
department, in which capacity he will be 
in complete charge of sales and engineer- 
ing at the company’s Norwood, Ohio 
plant. Frank R. Freyler, now in the 
company’s Philadelphia office, will be 
transferred to the Norwood plant to take 
over Mr. Geiger’s former duties as as- 
sistant manager of sales. E. C. George, 
who has been acting as works manager 
of the Norwood Plant and A. Thorsen, 
who has been acting as assitanst works 
manager, have both been officially ap- 
pointed to those respective positions. 


THE APPOINTMENT of William C. Ben- 
nett as Manager of the newly created 
Appliance Sales Division of Cochrane 
Corp. has been announced by H. E. Sib- 
son, vice-president and general sales man- 
ager. John E. Fearon has been placed in 
charge of the flow meter sales section 
to coordinate sales and engineering and 
assist Mr. Bennett both in maintaining 
close personal contact with sales repre- 
sentatives and in developing of meter 
sales promotion. Edward J. Glinske is 
placed in charge of application engineer- 
ing, proposals, and order details in the 
specialties section. 


D. H. Skeen & Co., 1 North La Salle 
Street, Chicago, Ill., appointed sales rep- 
resentatives of Thomas C. Wilson, Inc., 
Long Island City, N. Y. in northern 
Illinois, eastern Iowa, Indiana—north of 
and including the city of Indianapolis, and 
southern Wisconsin. 


BrapsHAw & Co., Pittsburgh, Pa., has 
been appointed General Sales Agents for 
the national distribution of the W-K-M 
Master Scrubber for producing clean, dry 
steam, air or gas. They will appoint 
agents in various key cities. 


Lee G. Warren, who was project man- 
ager on Chickamauga and Watts Bar 
dams, will be in charge of construction 
of the new dam as project manager. 

The new 120,000 kw. steam plant will 
be located in the vicinitv of the Watts 
Bar project. About 18 mo. will be needed 
to complete the plant, and it is expected 
to be ready for operation in January, 
1942. Charles T. Main, Inc., of Boston, 
Mass., will act as consultants on the plant. 
There will be two 60,000 kw. 1800 r.p.m. 
steam turbo-generators, furnished by the 
General Electric Co. There will also be 
two 600,000 Ib. per hr. steam boilers, 1,000 
p.s.i. gage design pressure to operate at 
875 to 900 p.s.i. gage and 900 deg. F. at 
the superheater outlet. These will be 
furnished by the Babcock & Wilcox Co. 


TVA Expands Steam 
and Hydro 


Work was started August 1 on ex- 
pansions authorized by Congress to in- 
crease the TVA installed power capacity 
by 300,000 kw. Congress acted upon the 
recommendation of the Council of 
National Defense that the power is 
urgently needed to provide for greatly 
expanded national defense needs in the 
Tennessee Valley, including large quan- 
tities of aluminum for airplanes. 


_ _ The $25,000,000 voted by Congress is 
intended to: begin construction of the 
Cherokee Damon the Holston River-in 
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Tennessee; to build a new steam plant 
with a capacity of 120,000 kw.; and, to 
provide for the installation of additional 
generators at Wilson and Pickwick 
Landing dams. 


Cherokee Dam will have an installa- 
tion of 90,000 kw., consisting of three 
units of 30,000 kw. each. In addition, 
there will be installed units of approxi- 
mately 90,000 kw. capacity at downstream 
dams in the Muscle Shoals area, con- 
sisting of two 26,000 kw. units at Wilson 
and one 36,000 kw. unit at Pickwick 
Landing. 

These units will be required to obtain 
the capacity justified by the storage in 
Cherokee reservoir. They are in addi- 
tion to two 26,000 kw. units at Wilson, 
two 32,000 kw. units at Wheeler, and one 
36,000 kw. unit at Pickwick Landing 
dams which are now being installed. 


The new Cherokee Dam will be about 
6,600 ft. long and 170 ft. high, measured 
from the rock foundation. It will consist 
of a concrete gravity section about 1,825 
ft. long, including the 424 ft. spillway, 
and about 4,800 ft. of earth enbankments. 
Two earth dikes, each about 700 ft. long, 
will be required across saddles at the 
south end of the dam. Approximately 
725,000 cu. yd. of concrete and 3,000,000 
cu. yd. of earth fill will be required in 
construction of the project. 


This dam will control the flow from 
3,428 sq. mi., more than 90 per cent of 
the Holston River basin. When filled to 
the top of the gates, the reservoir will 
cover 30,000 a., be 45 mi. long, have a 
shoreline of about 400 mi. and a total 
storage of 1,500,000 a. ft. of which 
1,200,000 a. ft. will be controlled. The 
dam is scheduled for completion so that 
the reservoir can be filled during the 
spring rains of 1942, with storage to be 
started about January 1, 1942. The site 
of the dam is about 52 mi. above the 
mouth of the Holston River which meets 
the French Broad River about 5 mi. above 
Knoxville to form the Tennessee River. 
The dam site is about 33 mi. from Knox- 
ville by highway, and the largest nearby 
town is Jefferson City, 2.5 mi. south. 


Philadelphia Electric to 
Continue Expansion at 
Chester Station 


Tue PuicapecpHi1A ELectric Co., 
Philadelphia, Pa., has authorized further 
expansion at its Chester steam-electric 
generating station, where work is now in 
progress on an addition to provide for 
the installation of a 50,000-kw. turbine- 
generator unit, two high-pressure boilers 
and auxiliary equipment. The equipment 
is scheduled to be ready for service early 
next year and will represent an invest- 
ment of about $7,000,000. The additional 
expansion, to. follow completion of pres- 
ent development, will include the installa- 
tion of a new 80,000-kw. turbine-generator 
unit and auxiliaries, for which award has 
just been made to Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa.; the 
unit will be of low-pressure type and with 
accessory equipment is estimated to cost 
about $4,600,000, bringing the cost of the 
expansion to $11,600,000, practically all 
of which is for the increase in power 
resources in the entire Philadelphia 
metropolitan area. 


Tyler Carlisle Dead 


TyLer W. Car.isLe, 54, president of 
the Strong, Carlisle & Hammond Co., 
died in Cleveland, O., on August 14 after 
an illness of about a year. 

Mr. Carlisle was born in Cleveland in 
1885. He attended the Masachusetts In- 
stitute of Technology and after an ap- 
prenticeship in an eastern factory went 
to work for the Strong, Carlisle & Ham- 
mond Co. in 1913. His father, Robert H. 
Carlisle was one of the founders of this 
company. : 

Serving in the World War as a major 
in the ordnance department, Mr. Carlisle 
returned to this company as general sales 
manager and in 1926, shortly after the 
death of his father, was elected vice 
president and in 1937 president. 

Tyler Carlisle was a trustee of the 
Cleveland Protestant Orphan Asylum and 
the Community Fund and a member of 
the Union Club, Chamber of Commerce, 
a Club and the Mayfield Country 

ub. 

Surviving are his wife, Mrs. Hazel 
Kirk Carlisle, and two daughters, Jean 
and Ann. 


Clinton E. Stryker 


Ciinton E. Stryker has been ap- 
pointed vice-president and assistant to 
the president of the Nordberg Mfg. Co., 
Milwaukee, Wis. He graduated from the 


Clinton E. Stryker 


Armour Institute of Technology in 1917 
and is a Fellow of the A.I.E.E. and a 
member of the S.A.E. 


Unit Ordered for 
Boulder Dam 


Power equipment for another gener- 
ating unit at the Boulder Dam power 
plant, already the world’s largest hydro- 
electric plant and operating at a little 
more than half capacity, has been or- 
dered. Two contracts were awarded for 
the purchase of the equipment. 

A contfact for furnishing a 115,000- 
hp. turbine and pressure regulator was 
awarded to the Allis-Chalmers Mfg. Co. 
of Milwaukee, Wis., on the Company’s 


POWER PLANT ENGINEERING 





# eit 


* 


fy ak 


. 


THE LARGEST MANUFACTURER OF ARMOR 
PLATE PREPARES FOR ITS SIGNIFICANT PART 


s Yétoonnl Diente 


% In this great mill a new steam power plant 
was made ready to meet tremendous peaks of 
future power demand. And in it you will find 
Reading-Pratt & Cady Valves on the main steam 
and boiler lines where they provide depend- 
able, trouble-free service so vital to our National 
Preparedness. 


Acceptance such as this assures you of sound 
recommendations when you 
ask Reading-Pratt & Cady for 
valves to help work out your 
plans for greater output, lower 
KW production cost and lower 
valve maintenance cost. 





READING: ‘PRATT SCAI Dy 


READING, saustciaeomen 


Division: f 
* AMERICAN CHAIN & CABLE COMPANY, Inc.. *® 
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THAT STEAM! 


PACK WITH BELMONT 


Keep your pressure! Use a packing de- 
signed for high pressure steam service. 


The packing illustrated above, Belmont 
: ; BELMONT 30 
30, offers a unique center construction. eka iene 


Center block is pleated upon itself, ac- closely woven asbestos cloth 

cordion fashion, at an angle of approxi- — ae peer ig ree 

mately 90 degrees with the rod. This z sconedion. pleated comer 
° “1: ee iOcK. 

provides high resiliency—abundance of | mains resilient even under 


take-up on the gland, and ultimate “edge oe ee 

wear” (longer life) on the block. a graphited unless 
ae 

All Belmont packings are constructed to fH cushion omiited “in gaa 

give maximum economical service under space sizes smaller than ;%”.) 

the most rigorous conditions. No matter 

for what service you buy a Belmont pack-’ Pret sven 

ing, you'll find it made with the same fine ing. Made of long fibre 


care and attention to detail that distin [J aspestce Bg E. 
guishes Belmont 30. See the complete with gach strand. 
. : ‘al e man- 
line of Belmont packings in the new 1940 ff ner as square braided flax packings. Each 
catalog. A request on your company ff oft! Ay crephited, resulting inva faished 
letterhead brings it absolutely FREE. peouies which lessens possibility of harden- 
service. 


Suggested Belmont Packings 
For Steam Service 








THERE’S A BELMONT PACKING FOR EVERY SERVICE 


BELMONT 


oe a KR ION G S 


THE BELMONT PACKING & RUBBER COMPANY 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA, PA. 





bid of $585,000.. The contractor is re- 
quired to deliver the equipment within 
530 days. 

The Woodward Governor Co. of 
Rockford, IIl., on its bid of $25,500 was 
awarded the contract for furnishing a 
governor with pumping equipment for 
regulating the speed of the 115,000-hp. 
turbine. This equipment must also be de- 
livered within 530 days. 

These were the two lowest bids for 
the respective items of four proposals re- 
ceived and opened by the Bureau of 
Reclamation at its Denver, Colorado, 
office on July 17. 

This equipment is for the large unit 
designated as A-5 to be installed in the 
Arizona wing of the U-shaped power- 
house where already are operating 8 of 
the large 115,000-hp. and one smaller 55,- 
000-hp. units. Six of the large units, 
N-1 to N-6 inclusive, are in the Nevada 
wing and 2 of the large ones, A-6 and 
A-7, and the small one, A-8, are in the 
Arizona wing. Equipment is also on or- 
der for two more of the large units for 
this wing, A-1 and A-2. 


Turbine Orders Hit 
New High 


Marine and land turbine-equipment 
ordered from General Electric during the 
first 6 mo. of 1940 totalled more than 
2,000,000 hp., according to E. O. Shreve, 
vice president in charge of sales, who 
said further that “The half-year volume 
of turbine business exceeds that of any 
comparable period in the company’s his- 


Slightly more than half of this has 
been ordered by utilities and industrials. 
The remainder is made up of marine 
equipments ordered to provide propulsion 
for 25 new Navy and merchant vessels. 

A geographical analysis of the utility 
and industrial turbine-generators ordered 
indicates a general distribution over the 
eastern part of the country with some 
concentration in heavy manufacturing 
areas. 

Largest of the land equipments or- 
dered is an 85,000-kw. machine for in- 
stallation at the Cabin Creek (W. Va.) 
Station of the American Gas & Elec. Co. 
Other large units in the lot include a 
75,000-kw. job for Detroit Edison; a 
65,000-kw. machine for Cincinnati Gas & 
Elec.; a 60,000-kw. machine for Georgia 
Power; and a 60,000-kw. unit for Cleve- 
land Electric. 


Virginia Electric & Power 
To Expend $4,000,000 
For Plant Addition 


THE VirGiniaA Etectric & Power Co., 
Richmond, Va., has approved plans for 
new addition to steam-electric generating 
station at Norfolk, Va., designed to in- 
crease present capacity over 50 per cent. 
Work will include installation of a new 
40,000-kw. turbine-generator unit, high- 
pressure boiler and complete auxiliary 
equipment, and is estimated to cost about 
$4,000,000, including expansion in switch- 
yard structure and other facilities. It is 
proposed to begin work on project at 
once, with completion late in 1941. In 
conjunction with this expansion, company 
also will make extensions in transmis- 
sion lines, power substations and distribu- 
tion lines. An immediate separate line 
project will be carried out in cooperation 
with the Virginia Public Service Co., 
Charlottesville, Va., to provide for ex- 
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@ It's just one of many pieces of equipment 
to be found in our laboratory . . . but it plays 
an important role in imparting to Powell 
products that inherent quality which as- 
sures an extra margin of service when the 
“going” gets tough. 

Only the finest moulds can assure sound, 
perfectly formed castings, and at Powell, 
we do everything within our power to see 
that this phase of our production is as nearly 
perfect as it is humanly possible to make it. 
Our constant experimentation, therefore, to 
develop compounds of superior moulding 

' 


- WATCH, WHILE THIS 
PRECISION TESTING MACHINE 


helps assure ever finer castings through scientific 
selection of improved moulding and core sands 
characteristics, may never become a visible 


feature of the finished product, but you can 
be sure it’s an ever-present quality, just the 


same ... one that warrants added confi- 
dence in its ability to serve you. 


Surely, this evidence of underlying quality, 
originating within our walls long before the 
product itself materializes, is an important 
buying consideration . . . it undoubtedly 
accounts for part of the fact that Powell 
valves are “the accepted standard through- 
out industry.” 


POWELL VALVES 


THE WM. POWELL COMPANY e@ CINCINNATI, OHIO 





You Need More Than a Photograph of the Finished Product to 
See ALL of the Qualities that Make Powell Valves Uniquely Able 
to Better Serve the Power Engineer 
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The 





is the 
Fastest with 
SNAP-ON TOOLS 





When the “pressure is on”, make every move 
count . . . with Snap-on tools. Reach safely 
and surely into tight places, turn tough nuts 
quickly, handle any hand-tool problem expertly 
and safely—by choosing your tools from Snap- 
on’s line of 2200 precision-built styles and sizes. 
Built by engineers for engineers, Snap-on tools 
are the modern tools for speedier pro- 
duction and maintenance . .. the safe 
tools for all plant requirements. For 
catalog and full information, write .. . 





SNAP-ON TOOLS CORPORATION 
The Best Tools are Dept. PPE-9 


the Safest Tools Kenosha, Wisconsin 








WITH THE 


SIMPLEX GYROMETER 


Accurate knowledge of all flows, irrespective of the service 
involved, is necessary if economical overall plant operation 
is to be obtained. 


The Gyrometer, because of its low first cost and minimum 
maintenance requirements, NOW offers a means of metering 
services that have previously been neglected. 


Let us show you how the Gyrometer can help you to make 
operating savings. 


SIMPLEX VALVE & METER CO. 


6780 Upland St., Philadelphia, Pa. 











change of power between the generating 
station of the latter company at Hamp- 
ton, Va., and the power plant of the 
Virginia Electric Company at Richmond. 
This will be developed with construction 
of a new 110,000-v. transmission line 
between the two points, estimated to cost 
about $2,000,000, with switching stations 
and other operating facilities. Construc- 
tion is scheduled at once. 


Two 60,000-kw. Steam 
Turbine-Generators 


For TVA 


Two 60,000-kilowatt turbine-genera- 
tors for a new steam power plant have 
been ordered from the General Electric 
Company by the TVA in its $65,800,000 
program to gear its power-generating 
facilities to national defense needs. 

General Electric will build the two 
steam turbines to almost the same speci- 
fications as two units the company is 
now making for a utility customer, al- 
though different power-factor and volt- 
age conditions require some changes in 
the generators. 

The new station, to be located at 
Watts Bar, near Chattanooga, is ex- 
pected to be in operation soon after the 
first of the year in 1942. 

Each of the two turbine units will be 
supplied with steam at 850 pounds pres- 
sure and a temperature of 900 F. 


Synthetic Rubber 
Compound 


A NEw all-purpose snythetic rubber 
compound which permanently retains its 
adhesion, elasticity and waterproofing 
qualities has been introduced by Ameri- 
can Bar Lock Co., Inc., Long Island 
City, N. Y. Called ABLO Synthetic Rub- 
ber Compound, the product contains no 
disintegrating resins, asphalt or putty, and 
is applied cold with a gun or trowel. 

Absolutely watertight, it adheres per- 
manently to wood, stone, brick, concrete, 
metal, glass and other surfaces. It is 
supplied in cartridges for use with the 
manufacturer’s special convertible cart- 
ridge gun, or in 1 or 5 gal. cans and 
55-gal. drums. It may also be obtained 
in a heavy paint consistency for painting, 
waterproofing, rustproofing and preserv- 
ing work. Eight cartridges (1 gal.) of 
compound and a cartridge gun are offered 
in a low-price introductory combination. 


SPECIALIZED compounds of natural rub- 
ber and synthetic rubber with a high 
degree of electrical conductivity have 
been recently developed by its laboratory 
research chemists, it is announced by The 
B. F. Goodrich Co., Akron, O. 

The company also announces: that it 
can now furnish solutions of synthetic 
rubber Which can be applied to the sur- 
faces of natural rubber products like 
paint, and which will carry away static. 
This material has already had successful 
application as belt dressing to carry away 
static from transmission belts. Natural 
rubber, unless specially compounded has 
the highest electrical resistance of any 
solid material. For conducting static a 
certain amount of resistance is desirable, 
since it prevents sparking, and the spe- 
cialized compounds, both in synthetic and 
natural rubber, allow the resistance 
needed to added as a characteristic of 
the material. 
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SARCOTHERM 


rn Bios Way I 


6 Cars tediog 


Viasat " 








You are familiar with the Sarco Water Blender which 


| mixes hot and cold water and delivers at any predeter- 
| mined temperature regardless of the varying tempera- 
) tures of the two sources of supply. 


The new SARCOTHERM Hot Water Heating System 
is almost as simple as that. It mixes the boiler water with 


| the return water, and the temperature of the water it 
| sends out to the heating system is varied automatically 
| in accordance with outside temperatures. 


The advantages: Simplicity, low cost, close regulation 


to requirements even in the spring and fall months and 


a remarkably quick response to weather changes, since 
the boiler water is always at a higher temperature than 


that of the water in the heating system. 


The Sarcotherm is in satisfactory operation in fac- 
tories, large apartment projects, small apartments and 


homes. 
Ask for Catalog No. 210. 





lines free of foreign material, and Sarco 
Steam Traps as drips on the main lines will 
keep them free of condensate and, there- 
fore, live and efficient at all times. 
Catalogs furnished on request. 


*THE SARCO FAMILY NOW INCLUDES EQUIP- 
MENT FOR GRAVITY, VAPOR or VACUUM, 
STEAM and HOT WATER HEATING SYSTEMS 
and complete service for process heating and cool- 
ing operations, including all types of steam traps 
and temperature control, 


Represented in Principal Cities | 


SARCO COMPANY, INC., 183 Madison Ave., NewYork, N. Y.¢§ 1 





~ 
* re eee 

































there are a dozen spats where SARCO h r 
SAVERS can improve your service and save --- heres 
fuel with an investment that will be forgot- . 4 
ten in a few months. the Engineer $ 

Hot water can be held to exact tem- Dream of 
peratures giving better service and saving 
fuel by installing Saréo Temperature Con- Efficiency 

| trols and suitable Steam Traps. Oil pre- i 

heaters properly equipped with traps and with 
control can improve the efficiency of the 
entire plant. Sarco Strainers will keep the SARCO -« 









YOUR NEXT JOB 


PROBABLY WILL BE EASY COMPARED TO 
THIS ALL-SARCO HOSPITAL JOB 


A modern hospital is like a ship—it has everything in it, includ- 
ing the well-known kitchen sink. So, when Sarco Engineers were 
called in to assist the contractors on this County Tuberculosis 
Sanatorium, in Northern Illinois, they found plans for a com- 
pletely, modern and highly efficient oil-fired boiler room, hot 
water services for the kitchens and domestic hot water, and 


a modern steam laundry added for good measure. 


3 we Hi fol | tt, SOLVED WITH SARCO STEAM TRAPS 


56 Sarco products are used in this job, and every one has 
:. ar aaa a | operated satisfactorily from the day it was installed. 

2 . Me a 3 cing ‘ Sarco Float-Thermostatic Steam Traps are used on drips, 
water heaters, heat exchangers, and the fuel oil preheaters. 
Sarco Inverted Bucket Traps serve the laundry presses and 


drip the laundry steam line. Sarco Strainers are used to pro- 


tect each unit in a battery of four water service pumps. 





ARCHITECT CONTRACTOR MANUFACTURER SARCO 
Representa 


é 
- c oT eH 


Don't be confused by the multiplicity of Sarco Products, and the many 
en that they can save money and improve the service wherever steam 
ot water is used. 

Your architect or your heating contractor will know what you mean when 
you say, “'l want ALL-SARCO." If you are buying Steam 4 quipment, the 
manufacturer will be glad to ‘put it on at the factory. 

You don't have to "insist" on Sarco. Just mention the name in connec- 
tion with any kind of a job in the heating field. It will be doubly agreeable 
if you happen to mention it first. 


STEAM TRAPS * @ D I | if iii gre a 
AND CONTROL : | em 
Represented in Principal Cities. 
S A {@ @) SARCO COMPANY, INC., 183 Madison Ave., NewYork, N. Y. 
Sarco Canada Ltd., Federal Bidg., Toronto, Ont. 









































THE 


INTEGRAL FLANGED 


Drop Forged Steel 
GATE VALVES 


4~Noct 


Never before has a new line of valves 
CLICKED so rapidly as our 150 Pound Series. 


Now follows the 300 Pound line in sizes 
from 2" to 8", with flanges forged integral, and 
complying with the 300 Pound American Standard. 
Stainless Steel Trimmings are regularly furnished 
and we recommend them for steam, water, oil or 
gas service up to 300 pounds working pressure 
and temperatures to 750 deg. F. 


Write for supplementary 
page 157-B for further 
details. 
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10 OY PROTECTION 


FOR YOUR CIRCUITS 


Decide now to do away with 
the bother and expense of 
old-style fuses — specify 
WARE HI-LAG Fuses on 
all your plant circuits for 
maximum protection at 
minimum cost. 


These improved WARE 
HI-LAG Fuses provide an 
extremely high time lag 
which ends the blow-outs 
often caused by starting 
motors and momentary 
surges. 











Then, too, their new double- 
bridge assembly is easier to 
renew correctly than to overload. 
Only one end of casing is removed. 
Assembly may be inserted either end 
first. Other advantages include 
Spring Tension Contacts, One Piece 
Flat Link. 


WARE BROTHERS, 4500 Lake St., CHICAGO 


Write for 


Booklet and 
TRIAL TEST OFFEI 





N.A.P.E. at Columbus 


OR THE FIRST TIME in a quarter of a century, 

the N.A.P.E. met at Columbus, O., August 19 to 
23 for the 1940 Annual Convention. Strangely 
enough the meeting was held under world conditions 
which paralleled those of the earlier meeting in 
Columbus in 1915, with a large share of the civilized 
world at war. 

Under the circumstances it was but natural that 
power as an element in national defense occupied the 
spotlight in the public portion of the program. On 
Tuesday afternoon, with Past President H. W. Wilds 
presiding, C. H. MeQuigg, Dean of Engineering, Ohio 
State University, gave an address over the Mutual 
Broadeasting System on “America’s Sources of 
Power and National Defense.” Dean McQuigg said 
in part: 

“Our natural resources of energy and the uses 
we make of them suggest different ideas to different 
people, the housewife .. . the farmer . . . the soldier 
... the manufacturer ... the railroad man. The loss 
of these multitude services to mankind in a society 
like ours would be so far-reaching that in such event 
our civilization could not possibly exist as it is... 

“Power in a national emergency is vastly more 
important to the welfare of the nation than it is in 
peace time. In the first place, we need power in 
quantities greatly in excess of our peace-time pro- 
grams because of the urge for manufacturing mili- 
tary material in quantities not conceived of in peace- 
time ... This unnatural war load is superposed upon 
the peace-time requirements of the nation; disloca- 
tion of the latter cannot be permitted beyond a cer- 
tain point, since civilian morale is among the greatest 
assets of a nation at war. In the second place, dis- 
turbances of the power supply are more serious under 
the conditions of stress attendant upon a national 
emergency. 

“With respect to how much power will be needed 
in the event of a major emergency, no one knows 
... It is also reasonable to say that any war effort 
of the nation today—since war has become so 
highly mechanized—will bring us undreamed of 
demands for power facilities. 

“What can the nation do to meet this situation? 
In the first place, the Federal Power Commission is 
charged with the study of this whole question. Deci- 
sions will need to be made with respect to the 
preference for isolated stations over the central 
generating unit tied into transmission lines extend- 
ing over large areas of territory. Operating and 
fuel economies seem to go to a greater extent with 
the large central stations, particularly where these 
stations are integrated into huge networks. On 
the other hand, accident to a single unit supply of 
larger territories will have graver consequences than 
the loss of a small individual unit. 

“The immediate demand of an emergency will 
probably be met by the assumption of government 
control ever our fuels and power generation. Suffice 


(Continued on Page 122) 
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OF A VALVE BY JENKINS 


You can’t figure cost from a price list, when valves last 51 years 
—as this 2 inch Jenkins Bronze Valve has in the boiler room at 
Stadler Products, Inc., Cleveland, Ohio. 


Tough service, too, says Engineer Louis Fenner (shown above, who 
has been with the company since 1885) for it controls steam supply 
at 80 lb. pressure for the reciprocating Feed Pump. And although 
it’s opened and closed four times a day, the only maintenance has 
been a new disc about every two years. 


Here, again, we use the COST-PER-YEAR method, which simply 
means taking any valve, still in service or about to be replaced, 
and finding out just how much it cost when installed. Then figure 
—Initial Cost p/us maintenance (total cost of any parts that had to 
be renewed) divided by Years of Service equals COST-PER-YEAR— 
the only sound basis of computing valve costs. 


JENKINS BROS., 80 White Street, New York, N. Y.; Bridgeport, Conn.; Boston, Mass.; 
Atlanta,Ga.; Philadelphia, Pa.; Chicago, Ill.; Houston,Texas Montreal,Canada London, Eng. 








“COST-PER-YEAR’ 


of this Renewable 
Disc Valve 


Enitial Costes. .. . «+ 9G05 


+ 


Maintenance (newdisces). . $4.50 


Years of Service. . 


Cost perYear. . . 


and it's still going strong! 





IN VALVES Wt GIVES YOU EVERYTHING 
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Dertepneman PETE SAYS: 


Now—You Can 
Regulate Pressure 
toa Gnat’s Eyelash! 


4 Trouble-Saving Features In 
STRONG’S Supersensitive Valve! 


INTERNAL oa mc. 
PILOT STRAINER a 3 





REMOVABLE 
HARD-SURFACED 


2 
NO PACKING 





SINGLE SEAT 
(ANUM-METL) 


How STRONG’S Type “‘C”’ Valve Works 


High (inlet) pressure forces piston down, opening valve 
and admitting pressure to reduced (outlet) side. When 
reduced pressure reaches point valve is set to maintain, 
diaphragm is forced up, clos- 





ing pilot valve, and shutting : 
off high pressure to piston QUICK CLEANING 
chamber. As pressure in STRAINERS 
piston chamber decreases, 
bottom spring and steam 
velocity close main valve. 
In actual operation, valve 
automatically adjusts itself 
to meter the volume of 
steam, air or gas required to 
maintain the reduced pres- 
sure, 


Long, Trouble-Free Life 


Because of its simple, 
sturdy construction, the 
STRONG Type “C” regu- ? 
lating valve meets the need Regular semr-steei, suitable 
for accurate, trouble-free | for pressure to 250 Ibs. or 
pressure regulation. 400 degrees. Pressure-cleaned 

Write about your pressure | bY removing bottom plug of 
reducing problems or for of reducing valves, etc. 








Catalog 154. 





The Strong, Carlisle & Hammond Co. 
10 ©1392 West Third St., Cleveland, O. 


STRONG 


Seemwm @rECIALTIES 





it to say that such control will likely do at least 
several things: (1) Establish priority or preference 
schedules for essential and non-essential uses. (2) 
Transportation will be co-ordinated and in the last 
extreme, rationing may be imposed.” 

At the same session, Capt. A. A. Nicholson dis- 
cussed “The Value of a Practical Education to the 
Engineer and his Contribution to Safety in In- 
dustry,” emphasizing the place of power in the world 
today and advocating more constructive and creative 
thinking. In the evening, Dr. Phillips Thomas of 
Westinghouse demonstrated many results of re- 
search, largely experimental today but offering com- 
mercial possibilities in the years to come. 

At the business sessions, aside from routine mat- 
ters dealing with committee reports for the past 
year, much of the time was devoted to a discussion 
of license law legislation and changes to strengthen 
the association to more closely meet the needs of the 
modern engineer with a program suited to the times. 
Much of this discussion was in the nature of case 
studies, the experiences of local associations which 
had been successful or unsuccessful in accomplish- 
ing their objectives. 


Election of Officers 

The orderly progression from vice president to 
president, which has not been broken since 1905, 
was disturbed this year by the resignation, on June 5, 
of National Vice President Alfred Butcher after he 
had suffered a complete loss of his voice. President 
Carl R. Daubenmire appointed Otto L. Beiswenger 
of Ohio ’28 to fill the unexpired term. Mr. Beis- 
wenger, who is engineer at the Googyear Tire & 
Rubber Co., Akron, O., was elected president by 
unanimous vote on the first ballot. 

Stephen C. Casteel of Iowa No. 7 and Chief Engi- 
neer of the Davenport Water Co., Davenport, Ia., 
was elected vice president unanimously on the second 
ballot after the withdrawal of Theo. E. Rosenberg, 
California No. 2 from the contest in favor of Mr. 
Casteel. Fred Raven was reelected secretary also 
on a unimous ballot. 

Geo. M. Diebold, past president and appointed 
to complete the unexpired term of Treasurer Edwin 
Burke, forced to retire due to ill health, was re- 
elected in a close contest with Harry Harp of Penn- 
sylvania No. 1 and engineer at the Delaware Jute 
Mills of Philadelphia. Thomas Herligh, of Cali- 
fornia and past president, was reelected to the Board 


‘of Trustees for a 5 yr. term, in a three cornered 


contest with Don Kurtz.of New Jersey No. 3 and 
E. C. Chapman of Missouri No. 2. Evan Dillon, West 
Virginia No. 3 was unanimously elected conductor 
on the first ballot. John Summers of Texas No. 2 
was elected doorkeeper. 

The selection of the next convention city was 
hotly contested, with New York, Baltimore, Kansas 
City, New Orleans and Boston in the race. It was 
finally won by Baltimore on the second ballot after 
Kansas City and New Orleans withdrew in favor 
of the final winner. Baltimore received 98 votes 
against 92 for New York on the first ballot and ran 
this up to 144 against 84 on the second ballot. 
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Extra CONVENIENCES 


These Kennedy Iron-Body Wedge Gate 
Valves, which set a new standard of quality 
and service at standard market prices, are 
described in detail in Bulletin 50 which will 
be sent on request. Write for your copy. 


Have your present 
iron-body wedge gate valves 
ALL of these conveniences? 


Extra convenience is but one of the many extra 
values in Kennedy Valves. In quality of metal, 
special features of design, accuracy of machine 
work, and finish of all parts, too, Kennedy Valves 
give you extra values at no extra cost. You are 
always safe when you use Kennedy Valves. 


The Kennedy Valve Mfg. Co. - - Elmira, N. Y. 


KENNEDY 
CVALVES with €vtra Value 
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How to Prevent Costly 
Water Gage Failure 
with RELIANCE Gage Valves 


“Steam - proof” and “leak- tight” — that’s the kind 
of protection you get in Reliance Gage Valves. 
They guard against leaks and sputtering and fizz- 
ing on your water columns. And you don’t have 
to “shell out” for frequent repairs and replace- 
ments e Reliance Valves have a substantial way of 
winning your admiration. They’re quick-closing 
—chain operated. Bodies of tough bronze, pol- 
ished; monel discs, bronze seats. Extra heavy to 
withstand 450 Ibs., 550° F. easily. Complete line 
includes valves for lower pressures e It’s impor- 
tant and valuable to have worry-free valves that 
save expense and annoyance as thousands of 
plants, large and small, have 
proved with Reliance Valves. 
Write today for new Bulletin 4o1. 


The Reliance Gauge Column Co. 
5902 Carnegie Ave e Cleveland, Ohio 





@ Reliance Tiltview 
{pat’d} Water Gage, 

‘or easier visibility 
where gages are 
high above the floor. 


@ Reliance Water 
Gage for vertical 
use. Also avail- 
able with flang- 
ed connections. 


TRADE MAAR CEO INS FAT OFF 


Reliance 


Boiler Safety Devices since 1884 





Coal Price Regulation 


HE Bituminous Coal Division of the U. S. De- 

partment of the Interior has issued marketing 
rules and regulations covering the sale at the mine of 
bituminous coal under established minimum prices. 
These are designed to prevent possible evasion of 
minimum prices and better to enable the Division to 
enforce provisions of the Coal Act prohibiting certain 
trade practices which Congress found unfair. 

Minimum prices and marketing rules are to become 
effective on October 1, 1940. They are subject to ap- 
peals to the Secretary of the Interior and cover the 
sale at the mine of substantially all of the coal pro- 
duced in the United States. They are established under 
the Coal Act as a means of stabilizing coal markets by 
eliminating price cutting and certain trade practices 
and by maintaining a ‘‘cost floor’’ under prices at 
the mine. 

The marketing rules prohibit producer Code Mem- 
bers from evading minimum prices in marketing their 
coal through sales agents, representatives, and dis- 
tributors. 

Producer Code Members and all of their agents, 
representatives or distributors may not sell coal at less 
than the minimum prices comprising the ‘‘cost floor’’ 
without ineurring penalties provided by the Coal Act. 
They may sell at prices higher than the minimums, 
however. 

The rules prohibit evasions of the minimum prices 
through such practices as substituting better grades of 
coal than that ostensibly ordered and paid for by a 
purchaser. Subject to approval by the Division, how- 
ever, bona fide substitutions may be made by pro- 
ducers to meet temporary emergency situations. 

When chemical analyses, showing the quality of 
coals, are utilized by Code Members, sales agents or 
distributors, in selling or offering for sale any coal 
produced by a Code Member, a report of these 
analyses must be filed with the Division and the Dis- 
trict Bituminous Coal Producers Board. These re- 
ports will be subject to inspection at Division’s office, 
in Washington, and may be used by the District 
Boards in proposing future minimum prices for the 
coals of producers filing them. 

This, Division Marketing officials said, will act as 
a safeguard against possible misrepresentation of the 
quality of a coal to a purchaser. 

The marketing rules and regulations provide that 
contracts for the sale of coal must contain certain pro- 
visions which are designed to prevent evasions of 
minimum prices. Producers must charge the minimum 
price in effect at the time the coal is delivered. 

Although the marketing rules limit agreements for 
the sale of coal generally to 30 days, subject to further 
order of the Division, they provide that contracts for 
periods not exceeding one year may be made with 
agencies of the Federal or local governments. The 
rules also provide that contracts exceeding the 30-day 
limit may be made upon special permission or ap- 
proval of the Division upon a showing of the necessity 
of meeting long-term competition of oil, gas, or other 
forms of fuel and energy, or for such other reasons 

(Continued on Page 126) 
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100,000 Ibs. of Steam per hr. 





— with dependability 
without tube failures 
with high quality steam 





Not 65,000 Ibs. >% 














NEW boiler, rated at 100,000 #/hr., 

had been installed in a Southern indus- 
trial plant. Because of severe carry-over, the 
load had been limited to 65,000 */hr. Me- 
chanical changes in the baffling arrangement 
in the steam drum had proved futile. It was 
necessary to find a different remedy. 

Hall Laboratories were called in, and after 
carefully analyzing conditions in every phase 
of the water-steam cycle, they arrived at these 
conclusions: 


1. The softener was operating satisfactorily, 
but the high silica content of the water 
made necessary very careful control of 
treatment conditions in the boiler water 
to avoid silica deposition. 

. Organic contamination in the condensate 
returns must be eliminated to secure steam 
uncontaminated by carry-over with the 
boiler operating at its full capacity. 


The necessary exact control on the boiler 


water was established, and most of the work 
done to eliminate contamination from con- 
densate returns. But . . . at this stage, the 
plant engineers were prevailed upon to dis- 
continue Hall Laboratories’ control as un- 
necessarily thoroughgoing, and to substitute 
instead a particular compound, which was 
supposed both to eliminate carry-over, and, 
by conibining with silica, to prevent scale 
formation. 

Within sixty days, thirty-six tubes were 
lost in the boiler because of calcium-silicate 
scale. 


Hall engineers were recalled to establish 
the Hall methods of control. With the co- 





operation of the plant engineers in making 
the necessary changes to avoid severe con- 
tamination of the condensate, this boiler was 
soon performing satisfactorily. It has oper- 
ated continuously since then with a high de- 
gree of efficiency, producing 100,000 pounds 
of steam per hour, even more at times, under 
complete Hall System with Hagan Phosphate 
conditioning — and with no appreciable 
carry-over taking place. 

This is one of the many cases where Hall 
System of Boiler Water Conditioning has 
made great improvement in plant efficiency. 
Seventeen other cases covering a wide variety 
of boiler troubles are described in our new 
booklet. Send for a copy today. 


| Hall Laboratories, 300 Ross St., Pittsburgh, Pa. 


Gentlemen: Please send a copy of your new booklet, 
“*17 Case Histories from the Files of Hall Laboratories.” 


Name... 





FOR NEW 





Address... 





| Company... 


City 





BOOKLET 


HALL SYSTEM of Ctiler Muss 
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CRACKS 


lastingly sealed 
with SMOOTH-ON No. 





Smooth-On No. 1 tamped into a crack ex- 
pands in hardening and forms a perma- 
nently pressure-tight seal. The repair is 
quickly made without heat or special tools, 
and requires no previous experience. 


With a can of Smooth-On No. 1, you will 
be prepared to stop leaks in boilers, tanks, 
heaters, pump shells, pipe lines, etc., make 
joints and seams tight, and tighten loose 
bolts, rivets, fixtures and equipment parts. 


Buy Smooth-On in 7-oz., 1-lb., 5-Ib. cans 
or 25-lb., 100-Ib. kegs from your supply 
house or if necessary, from us. For your 
protection, insist on Smooth-On—used 
by engineers since 1895. 


FREE 


REPAIR HANDBOOK 


Dozens of time-saving, labor-saving and 
money-saving applications of this many- 
purpose repair cement are described in 
the 40-page Smooth-On Handbook, which 
contains 170 diagrams showing ingenious, 
practical repairs to equipment all over the 
plant. To receive your free copy, fill in 
and mail the coupon. 


SMOOTH-ON 
CEMENTS 


} SMOOTH-ON MFG. CO., Dept. 3 
570 Communipaw Ave., Jersey City, 'N. ‘ae 


Please send SMOOTH-ON HANDBOOK. 


Home, Factory an 
Power Plant 








Dati ‘SMOOTH-ON 





as the Division may deem appropriate in order to 
further the effectual administration of the Coal Act. 

Only one discount may be allowed by a Code Mem- 
ber producer on a single sale under the marketing 
rules. Discounts or allowances from the minimum 
prices, within maximum limits set by the Division, 
may be allowed only to persons authorized by the 
Division to receive them. The Division already has 
established, subject to appeal by the Secretary of the 
Interior, the maximum discounts which may be al- 
lowed, and has provided machinery for registering 
persons eligible to receive them and issued regulations 
requiring such persons to observe minimum prices, 
marketing rules and other promulgations and deter- 
minations of the Division affecting them. 

The marketing rules provide against evasion of 
minimum prices or the discrimination between coal 
purchasers through the terms of payment, and claims 
for adjustments because of alleged shipment of sub- 
standard coal. 


Progress In 


Accident Prevention 


CCIDENT rates in the public utility industries 
has, during the past thirteen years, made definite 
progress in the right direction. This progress, how- 
ever, seems to have reached a level in about 1932 since 
which time both the frequency and the severity have 
been maintained almost constant, so far as the electric 
utilities are concerned, according to recent reports 
from the National Safety Council. 

In making its reports, the Council defines the in- 
jury frequency rate as the number of reportable in- 
juries per 1,000,000 man-hours of exposure, and the 
injury severity rate as the number of days lost as the 
result of reportable injuries, per 1000 man-hours of ex- 
posure. This rate includes arbitrary changes for per- 
manent disabilities and deaths, in accordance with the 
standard scale. Some of the outstanding facts about 
the 1939 experiences in the utilities are as follows: 

All types of public utilities averaged 11.55 for 
frequency and 1.57 for severity during 1939. While 
the frequency rate was slightly below the average of 
11.83 for all industries, the severity rate was higher 
than the general average of 1.42. 

Large utilities had better records than did small 
companies, averaging 10.54 for frequency and 1.44 for 
severity. 

Progress in reducing injury rates since 1926 has 
amounted to 78 per cent for frequency and 72 per cent 
for severity. These reductions easily exceed average 
decreases of 69 per cent and 50 per cent in correspond- 
ing rates for industry as a whole. 

Small companies, on the whole, had the best results 
in comparison with 1938, reducing frequency four per 
cent and severity 18 per cent. 

Only gas and electric and straight electric com- 
panies made reductions in both injury rates from 
1938 to 1939. 

The outstanding feature in the experience of pub- 
lie utilities with different types of injuries during the 
past 13 yr. has been the large reduction in the fre- 
quency of fatalities, 71 per cent. 

(Continued on Page 128) 
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THE LARGEST SELLING 
UNAFLOW ENGINE IN THE UNITED STATES IS THE 


SKINNER UNIVERSAL UNAFLOW™ 


SKINNER UN 


BUILT IN 


The ‘‘Universal Unaflow’’ was the first poppet- 
valve unaflow steam engine to be built in this 
country. Its advent revolutionized the steam 
engine industry to such an extent that ten other 
engine builders brought out types of unaflow 
engines which did not infringe the many patented 
features of the ‘‘Universal Unaflow” engine with 
its originality of design. Reliable statistics show 
that 50% of all the unaflow engines built in this 
country have been ‘‘Universal Unaflow” engines. 
We believe the annual sale of “Universal Unaflow” 
engines today amounts to a far greater percentage. 


It can be proved that this is the only poppet- 
valve unaflow engine built in this country with 
valves which are permanently steam-tight. Many 
contracts have been made with provision for ac- 
ceptance tests after a year’s operation to demon- 
strate the fulfillment of the original guarantees. 


The engine is aptly named ‘Universal Unaflow.” 
It can be operated condensing, or noncondensing 
with constant or variable back pressures. Its 
applications include drives for constant-speed 


» 
— 


generators, as well as constant-speed and automatic 
or manual variable-speed drives for compressors, 
blowers, or pumps. 


‘Universal Unaflow” engines are built in single- 
cylinder horizontal and multi-cylinder vertical 
types. Many of these vertical engines are now 
being installed for marine propulsion, as well as 
for centrifugal dredge-pump drive. 


Owners’ satisfaction with the ‘‘Universal Una- 
flow” engine is best shown by the fact that we 
have received 402 Repeat Orders, 133 of which 
came from purchasers who had previously installed 
other makes of unaflow engines. 


The ‘‘Universal Unaflow” is ‘‘the most eco- 
nomical steam engine built,’ and this superiority 
has been made possible through our contintious 
program of research and testing. Unquestionably, 
it is the most thoroughly tested steam engine. 
Altogether 2014 economy tests have been con- 
ducted on ‘Universal Unaflow” engines, consisting 
of 1604 in the factory and 410 in the field. 


SKINNER ENGINE COMPANY, ERIE, P 


LOW ENGINES ARE 
THE LARGEST SHOPS IN THIS 


COUNTRY DEVOTED EXCLUSIVELY TO 
THE BUILDING OF STEAM ENGINES 


CHICAGO, SEPTEMBER, 1940 
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TAYLOR 


ee Pontes eee’ 


ENGINEERED FOR 
TANGENTS 


UNIFORM STRENGTH 


UNIFORMLY FULL 


SLAMLESS 
PIPE THICKNESS 


aie the te of 
the only welding fittings 
that offer you all these 
8 aids to faster, easier 
welding. 
ay< 


¥ c. 


MACHINE TOOL 
BEVELLED 


ENDS MARKED 
IN QUARTERS 


Weld LLY 


Seamless Pipe Fittings for Welding 


TAYLOR FORGE & PIPE WORKS 


General Offices and Works: Chicago, P. O. Box 485 
New York Office: 50 Church St. 
Philadelphia Office: Broad Street Station Bldg. 
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Changes in Accident Rate in Electric Utilities 


The outstanding unsafe act involved in 309 serious 
injuries, principally fatalities, was assuming unsafe 
position, such as entering areas unsafe due to electrical 
and gas hazards, standing under suspended loads, 
riding on trucks in an unsafe position, and working 
on high tension conductors from above instead of 
below. 

The principal mechanical cause of fatalities and 
permanent partial disabilities was improper guarding 
and the principal personal cause was improper atti- 
tude, such as disobedience of instructions and ab- 
straction. 

The Fall River Electric Light Co., Fall River, 
Mass., has established a new all-time no-injury rec- 
ord—4,337,640 man-hours. The record began June 18, 
1930, and was unbroken on January 9, 1940. 


Illinois Institute of 
Technology Elects Officers 


INAL action on July 24 heralded the creation of 

Illinois Institute of Technology through the 
merger of Armour Institute of Technology and Lewis 
Institute. The action, in the form of the first meeting 
of the Board of Trustees of the new institution and 
the election of officers, came almost ten months to the 
day from the time that consolidation plans for the two 
institutions were first announced. 

Henry T. Heald, for two years president of 
Armour Institute of Technology, was elected Presi- 
dent of the new institution. Mr. Heald becomes the 
first president of the new school and at the same time 
becomes, at the age of 35 yr., the youngest president 
of so large an educational institution. 

Preliminary action, paving the way for completion 
of the merger, was taken when the separate Boards of 
Trustees of Armour Institute of Technology and 
Lewis Institute met to adopt consolidation resolutions 
in azcord with the decree of Judge Robert J. Dunne, 
permitting Lewis Institute to enter into the merger. 
Articles of Incorporation for the new institution have 
been filed in Springfield, and the election of: officers 
was announced by the joint Board of Trustees, which 
numbers approximately 60 prominent business men 
and industrialists. 

James D. Cunningham, who for 7 yr. was chair- 
man of the Board of Trustees of Armour Institute of 
Technology, was elected chairman of the Board of the 

(Continued on Page 130) 
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WITH LOW HEAD - LOW AIR VELOCITY 


AND NON-CORROSIVE FANS APPROXI- 
MATELY 1 THE WEIGHT OF CAST ALLOY 


Pritchard engineers took time to design a better induced draft tower— 
a tower that combines highest cooling efficiency with unusual operating 
economy. This tower is substantially constructed in every way. It 
operates under low pumping head. Air is drawn into and through the 
tower at low velocity to reduce horsepower requirements. Pritchard 
fans, on which basic patents are pending, are made of non-corrosive 
monel and are approximately 50% lighter than any other type now 
in use. 

These fans are of stressed skin design with wide, adjustable pitch, airfoil section blades bolted to a reinforced 

monel hub. Their scientific design and light weight result in higher efficiency, low power requirements, 

longer speed reducer life. 

These fans also are available with Pritchard forced draft towers. Write for complete details. 


J. F. PRITCHARD & CQO. 


DWIGHT BUILDING KANSAS CITY, MO. 
Branch offices in Tulsa, Okla.; Houston, Texas; Chicago, Ill.; Columbus, Ohio, and St. Louis, Mo. 


PRITCHARD 
Atmospheric and Mechanical Dnaft 
WATER COOLING TOWERS 


CHICAGO, SEPTEMBER, 1940 





(Inverted) 


STEAM TRAP 


features that will save 
you mone 








One of the 150 K-Master Steam Traps installed 
in a prominent food processing plant in eastern 
Massachusetts. 


NOTE: the External Valve Assembly, so located as to 
be readily inspected without either removing 
the cover or taking the trap from the line. 


NOTE: the Reversible Valve and Seat, giving in effect 

double life to this replaceable part of the 
—~< These are of stainless steel for long life 
and so designed as to permit uniform heat 
treatment. 


the Self-Tightening Joints, resulting from the 
use of bronze valve body and steel studs. Dif- 
ferential expansion on all parts plus ground 
joints provide absolute self-tightening joints. 


Other features include positive, decisive snap action; free 
and non-binding action; self-centering valve; outside dis- 
closure of internal leaks; self-cleaning vent; facilities for 
rapid venting of excess air or gas; rugged construction. 
Why not try out this K-Master Trap as so many others have 
done? Send for our catalogue from which to make a selec- 
tion. 


KAYE & MACDONALD, Inc. 


92 Franklin Avenue West Orange, N. J. 
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new institution. Alex D. Bailey, for many years the 
chairman of the Board of Lewis Institute, was elected 
vice-chairman of the new Board. 

The merger of Armour Institute of Technology 
and Lewis Institute signals the completion of two 
years of effort of the respective Boards. The back- 
grounds and reputations of the two component col- 
leges are to be recognized in the new institution by use 
of the names Armour College of Engineering of Illi- 
nois Institute of Technology, for the Division of En- 
gineering, and Lewis Institute of Arts and Sciences of 
Illinois Institute of Technology, for the Division of 
Arts and Sciences. The third division of the new Insti- 
tute will be the Armour Research Foundation, which 
has been in existence since September, 1936. The Re- 
search Foundation will continue to render a pro- 
fessional research and experimental engineering serv- 
ice to industry. 

For the coming academic year; 1940-41, an attempt 
will be made to coordinate courses although there is 
to be no shakeup of the two faculties. It is expected 
that the full-time instructors of both institutions will 
number over 200. 


Nickel in the 
Electrical Field 


RECISE photographic exposure meters, speed- 

ometers, electrical, torque and flow meters, as 
well as wattmeters and other electrical instruments 
now employ Al nico permanent magnets. These nickel 
alloy magnets Bie also entering into larger elec- 
trical equipment. including blowouts and magnetic 
latches for contactors, motors which will “back off” 
when overloaded, and in numerous small devices. 

In contrast are the: magnetically soft nickel-iron 
alloys used for the cores of high quality audio fre- 
quency transformers, loading coils for long distance 
telephony, magnetic shields, and for accurate cur- 
rent transformers. 

Motor slip rings made of copper hardened with 
a few percent of nickel have found considerable use 
in England, while monel has proved very suitable 
for slip rings in devices which operate infrequently, 
and which must not corrode or develop high resist- 
ance while idle. 

Fluorescent tube lights show promise of revolu- 
tionizing the lighting industry. Nickel electrodes 
are widely used in these lamps as well as in signs, 
and are now being produced at low cost by highly 
specialized equipment. 

Nickel alloys are standard in automobile spark 
plugs while monel is preferred for high tension dis- 
tributor parts which must withstand arcing and 
corrosion. Numerous operating and contact springs 
are made of monel, “K” monel and the new heat 
treatable nickel alloy, “Z” nickel. 

During the year two new developments in nickel- 
iron-alkaline storage batteries were announced in 
the United States. 

One was the development of an improved model 
of electric cap lamp which affords increased illu- 

(Continued on Page 132) 
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IMPORTANT 
TYPE “S” FEATURES 


This improved "AMERICAN" Ring Crusher 
pictured above is unbreakable from any 
crushing strain—anti-friction bearings—pat- 
ented adjustable grinding plate—tramp metal 
passed without injury. 


PATENTED SHREDDER 
RING SPLITS COAL 


The improved Shredder Ring developed by 
"AMERICAN" designing engineers (see be- 
low) makes it possible to size coal properly 
for either stoker or pulverizer fuel firing by 
making a simple adjustment. Through the 
use of a reversible manganese Shredder Ring, 
coal is actually SPLIT rather than crushed. 





AMERICAN PULVERIZER COMPANY 


ORIGINATORS AND MANUFACTURERS OF RING CRUSHERS AND 


CHICAGO, SEPTEMBER, 1940 





AMERICAN RING CRUSHERS 
can save up to 8%! 


Scores of industrial plants, central stations and service 
institutions have started their boiler room economy pro- 


grams with AMERICAN Ring Crushers. 


These plants report that the improved operating 
efficiency — due to better coal sizing with '"AMERI- 
CANS"—have reduced total fuel costs from 2!/2 to 
8°, on either pulverized or stoker coal burning. 


You, too, can size coal for savings the "AMERICAN" 
way. Our engineers will gladly place you in touch with 
"AMERICAN" equipped plants where you wiil be given 
every opportunity to check the actual savings being 
effected. 


1429 Macklind Avenue 
St. Louis, Mis 
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BETTER USE 


DARTS 


in the First Place 


When a leak in a fitting calls for repairs, 
chances are that a Dart Union would have 
saved time and trouble. Because Darts have 
all the qualities that assure permanent tight- 
ness: two bronze seats ground to a spherically 
accurate fit, plenty of “heft” in the bodies 
and nuts. 


More than that, Darts have earned a reputa- 
tion for repeated service. Take down a Dart 
and reinstall it. Again and again, you'll get 
honest, dependable service. Use Darts in the 
first place, and save. 








GQ} 


# 


E. M. DART MFG. CO., PROVIDENCE, R. I. 


Sales Agents: The Fairbanks Company, New York, and all branches 
Canadian Factory: Dart Union Company, Ltd., Toronto, Canede 








mination and lighter weight. Electric cap lamps 
are rapidly replacing open flame lamps in both coal 
and metal mines. 

A second development consists of a type of cell 
which affords approximately one-third more power 
and capacity in proportion to the horizontal dimen- 
sions than previously available in nickel-iron-alka- 
line batteries. The new cell meets a demand for 
batteries for use where horizontal space is at pre- 
mium, such as heavy-duty industrial trucks, trucks 
operating 24 hr. daily or trucks used for carloading 
and restricted to narrow clearances and short turns. 

The general outlook for heavy-duty industrial 
storage batteries continued favorable. Air condi- 
tioning of steam railroad passenger cars continues 
to result in the application of larger batteries. In- 
dustrial trucks now going into service average much 
larger batteries than formerly. Popularity of Diesel 
power in new marine construction is resulting in 
larger marine electrical systems and correspond- 
ingly larger batteries. 


Stevens 
Management Conterence 


OR THE PAST 10 yr. Stevens Institute of Tech- 

nology has conducted an eight-day conference for 
the pooling of experiences in current developments in 
management. These have been held at Johnsonburg, 
N. J., and this year this date was June 22 to 30, in- 
elusive. This conference was attended by over a hun- 
dred business and industrial executives, engineers and 
professors of management engineering, and was ad- 
dressed by men with outstanding reputations in their 
specialized fields of management. During the course 
of this conference many statements of sound business 
and human relations policies were offered for the con- 
sideration of management engineers and from among 
these the following statements are quoted : 


Profit Motive Stressed 

The first consideration of the industrial executive, 
is the making of profits for his company. Every de- 
cision that is made, every policy that is set up must 
be viewed in the light of how it may or may not 
affect the profit making ability of the corporation. 
Unless there are profits no corporation can long con- 
tinue in business. Therefore a large fraction of the 
Chief Executive’s problems lie on the financial side, 
and his relations with the financial officer of the com- 
pany are extremely close. 

The operation of the budget is something to which 
the Chief Executive must give continuous and close 
attention. He must be sure at all times that there 
will be sufficient cash balance to meet payrolls, taxes 
and material bills as they come due. If possible, this 
eash balance should be derived at all times from the 
revenue from sales. Therefore, it is highly important 
in setting up the budget that it should be set up to 
represent the cash flow over short periods, say, by 
the month. This will be determined by the sales fore- 
casts turned in by the Sales Manager showing the 
volume of sales by products and by periods which 

(Continued on Page 134) 
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BADGER 


JOINTS 


Yrstall Cn _— Forget Cid 


PACKLESS ... all Badger Expansion Joints are of the 
HEAT-TREATED corrugated, packless type. This’ means they require no 


PACKLESS 


packing, hence no maintenance throughout their long life. 

DIRECTED : Why pass up this money-saving feature even if your re- 
FLEXING | quirements call for only one, two, or a dozen expansion 
joints? You save just as much on each joint, propor- 

tionately, as one of the biggest utilities in the country 


STAINLESS STEEL | which already has over 3,000 Badger Joints in its lines. 
as well as | This packless feature alone makes the Badger Expansion 
SPECIAL COPPER | Joint a good buy. Other features are "plus" values. All 


are discussed in bulletins which will be sent on request. 


CLOSE TRAVERSE | 
stuctviy |  E-B. BADGER & SONS CO. 


EXP ERI ENCED Agents in Principal Cities 


Non-Equalizing Expansion Joint (left) 
for low pressure, short traverse move- 
ments; also for absorbing vibrations 
between equipment ond pipeline. Byi- 
letin 200. Flexible Pipeline Seal (be- 
low) for making watertight seals where 
pipelines pass through walls or foun- 
dations while allowing for expansi 
and contraction. 








Direqed Flexing, Self-Equal- 
izing Expansion Joints (at 
left) showing flanged end 
and welding end types. Bul- 
letin 100 gives full details. 


i 
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SIMPLE FORMULAS 

DIRECT READING CHARTS 
HELPFUL GRAPHS AND TABLES 














SEND or YOUR COPY 


“How To Choose A Steam Trap” is a 
convenient, informative book. Conden- 
sation rate charts, graphs and tables— 
short formulas for computing condensing 
capacity of steam using equipment— 
trap sizes for unit heaters, autoclaves, 
header drips, jacketed kettles, etc., all 
this and more is included in this helpful, 
new steam drainage guide. 


Save time and trouble—don’t deny 
yourself the aid of this handy volume— 
send the coupon today for your free copy 
of “How To Choose A Steam Trap.” 





THE V. D. ANDERSON CO.., 1939 West 96th Street, Cleveland, Ohio 


I would like a copy of the book “How To Choose St Trap,” 
undecstand that this does not obligate me in any _= ap,” and I 














can be translated into dollars of revenue within the 
ensuing 30 or 60 days. Against this volume of sales 
must be set up the volume of expenditure necessary 
for labor and materials to produce the goods that are 
sold. These expenditures will precede the correspond- 
ing cash inflow by some 3 to 4 months and it is the 
period between that should cause concern. It is easily 
possible with good sales forecasting to so set up the 
budget that the Comptroller can predict with almost 
uncanny accuracy what his cash inflow will be during 
any particular month. Alongside of this he can also 
show with almost the same accuracy what his expenses 
will be for operating the organization. With these 
facts before him, the amount of financing, if any, will 
be quite evident. The Chief Executive’s job then is 
to rearrange schedules, if possible, so that financing 
is unnecessary.—Robert T. Kent. 
Function of Industrial Research 

Industrial research activities in this country have 
increased nearly four-fold within the past 18 yr., ac- 
cording to information that has been assembled by 
the National Research Council. Some 2000 companies 
now maintain research laboratories ; about 50,000 sci- 
entists and engineers are engaged in technological 
investigations, and more than $200,000,000 is being 
spent annually in support of their work. The benefits 
from this remarkable growth in scientific research are 
reflected in the many new and improved products that 
have been introduced into daily use. 

The most striking tool of modern chemistry is the 
operation known as synthesis. This term designates 
the preparation or production of a chemical substance 
by changing its internal structure. The procedure has 
been applied most extensively in the field of organic 
chemistry and it is the basis of some of our most 
progressive industries. The evidence of accomplish- 
ment is found in such outstanding examples of ‘‘mol- 
ecules-made-to-order’’ as artificial fibers, synthetic 
resins, and synthetic rubber. The infusion of syn- 
thetic methods into a number of older branches of 
manufacture, such as petroleum refining, has exerted 
a profound effect. 

When the chemist is searching for a new material 
for an industrial use he usually’ tries first to syn- 
thesize a molecule identical with or similar to some 
naturally occuring product or roughly the desired 
properties. In order to obtain a still better result it 
is often possible for him to design a molecule to meet 
the specifiie needs he has in mind. This sort of re- 
search is being carried on in many laboratories 
throughout the country. The translation of these com- 
plicated processes from a test tube scale to commercial 
manufacture is the field of the chemical engineer. 

It is extremely difficult to estimate the actual 
value of an industrial research project in terms of 
dollars and cents. Nor is it feasible to designate an 
exact fraction of the financial return from a research 
project which should be attributed to the laboratory 
group. Commercial success of the new product or 
process is the result of the joint efforts of the research 
men who laid the foundation for its technology, of 
the development engineers who made it feasible on a 
practical scale, of the production and sales groups, 
and particularly of the management who have sup- 
ported it through all these stages—Lawrence W. Bass. 
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hig features make this 


Industrial Advertising Conference 
a “must” for you! 


“CLINICS” . . . informal group discus- 
sions of “Tying in Advertising with Selling,” 
“Getting Salesmen’s Cooperation,” “Direct 
Mail,” “Measuring Results,” “Market In- 
formation,” “Copy Testing,” “Programs 
that Management Will Approve,” “Lay- 
out, Copy and Illustration,” “Allocation of 
Budgets” and other problems. Inside infor- 
mation on successful methods and cam- 
paigns, and an opportunity to have your 
questions answered. 


ADVERTISING DISPLAY .. . direct 
mail, publication ads, sales literature and 
company magazines that are being used 
by hundreds of large and small industrial 
advertisers. Awards for outstanding work. 
Stimulating source of new ideas. 


GENERAL SESSIONS . . . led by 
national authorities, on current industrial 
advertising and sales developments. En- 
able you to keep abreast of trends that 
affect your business. 


RELAXATION . . . annual banquet, 
show, and dance ... publishers’ recep- 
tion . . . opportunity to visit friends ... 
program for wives, including trip through 
Ford’s Greenfield Village. 


CUSTOMER CONTACTS .. . you 
can visit important customers in Detroit 
plants, see your company’s products being 
used, get first-hand reactions to adver- 
tising, take photographs for use in your 
1941 advertising and sales promotion. 


GOING TO BUY A NEW CAR? — You can save 
money by taking delivery in Detroit and driving it home. 


Markets and selling conditions are changing. 
But profitable sales await those alert com- 
panies who study the trends and improve their 
practices. At this Conference you will get new 
ideas that will help you do a better, more 
efficient job, and make your 1941 advertising 
and sales promotion program more effective. 


All Industrial Advertising and 
Sales Executives Are Invited 


If your company sells to other business or- 
ganizations, rather than to the general public 
. . . you will find this Conference devoted 
100% to your problems. You are invited to 
attend, whether or not you are a member 
of N. 1. A.A. 

Write now for program and advance regis- 
tration form, to Mr. Henry Doering, Registra- 
tion Chairman, Truscon Laboratories, Inc.; 
Box 69, Milwaukee Junction P. O., Detroit, 
Mich. 


Advance Registration 
Saves You Time and Trouble 


No waiting to register... your Conference and 
hotel registrations will be made in advance... 
card, badge, program and room key ready 
when you arrive—pay $10 Conference fee and 
go directly to your room or to first meeting. 


18th Annual CONFERENCE and Exposition 


National INDUSTRIAL 
SEPT; ta, 12 20... 


CHICAGO, SEPTEMBER, 1940 


ADVERTISERS Assocration 
. DETROIT... HOTEL STATLER 





For the Engineer's Library 





Recent bulletins and catalogs on power plant equip- 
ment listed for your convenience in securing specific 
information. Power Plant Engineering will be glad to 
procure for you any free literature that you desire. 





Controls, Meters and 


Instruments 


1—Regulators—A new 16-pp. catalog 
No. 52 covers self-operated temperature 
regulators for controlling flow of steam, 
gas, water, or brine. A special feature 
is complete capacity tables for several 
different valve styles to meet control 
problems in connection with industrial 
process work, water heating, air con- 
ditioning, refrigeration, etc. Sarco Co., 
Inc. ; 

2—Controlling Liquid Level—Five dif- 
ferent methods of liquid level control 
are completely described in Publication 
2939. Complete descriptions of the op- 
eration and advantages of each type 
simplify proper selection from tabulated 
data that includes operatine character- 
istics and list prices. Cochrane Corp. 
3—Potentiometer—Pyrometer—A new 
6-pp. bulletin illustrates and describes 
a new portable potentiometer-pyrom- 
eter and covers application, operation, 
and specifications. J-B-T Instruments, 
Inc. 


4—Draft Gage — Dwyer Transparent 
Draft Gages are described in Bulletin 
No. 31 issued by F. W. Dwyer Mfg. 
Co., Chicago, Ill. Made of a crystal 
clear plastic, these gages are ma- 
chined from a solid block, giving them 
strength as well as clarity. New list- 
ings are included as well as more com- 
plete data on the applications and 
specifications. 


5—Instruments—A new 16-page illus- 
trated catalog, section 43-205, of rec- 
tangular case switchboard instruments, 
types HA, HX, HY, and HZ explains 
features such as high overload capacity, 
wide frequency tolerance, low burden, 
uniform case size and numerous others. 
Construction and operating principles 
are fullv described. Different types are 
illustrated, including the triplex instru- 
ments. Complete dimension, mechan- 
ical, and electrical data are given. 
Westinghouse Electric & Mfg. Co. 


6—Gage—Supplement Bulletin 22 il- 
lustrates and describes the Ellison 
Straight-line Diafram Gage. Ellison 
Draft Gage Co. 


7—Indicator — Bulletin 400 on the 
Knopp Phase Sequence Indicator ‘gives 
considerable detail concerning the con- 
struction of this instrument and also 
its numerous applications. Electrical 
Facilities, Inc. 


Stokers and Fans 


8—Stoker—A new 16-page catalog, No. 
MR-4, giving details of the most recent 
design of C-E multiple-retort stoker, 
type MRO, describes the engineering 
background, operation and principal 
features of the stoker, and contains 31 
illustrations compising photographs, 
cutaway sections, diagrams and draw- 
ings of typical installations. Combus- 
tion Engineering Co., Inc. 


9—Fans— Capacity Tables for Type 
ME Centrifugal fans—both slow speed 
and high speed wheels are given in the 
Company’s conventional 8% x 11-in. 
sectional catalog form. These publica- 
tions conform to the program of in- 
dustry standardization for sizes and 
construction as adopted by the National 
Association of Fan Manufacturers at 
its annual meeting in Chicago, April 
11, 1940. The New York Blower Co. 


10—Single-Stage Blower—Bulletin, B- 
6048, on Single-Stage Turbo-Blowers 
gives the advantages of turbo-blowers, 
their method of operation and charac- 
teristics. It illustrates and describes 
various single-stage motor and mechan- 
ically driven blowers. Several pages 
are devoted to blower accessories. Allis- 
Chalmers Mfg. Co. 





The Genuine 


SQUIRES Reducing 


Valve 


INECT TO 
BOILER PRESSURE 


7 


SQUIRES Boiler 
Feed Water 
Regulator 


Steam Specialties 


Render efficient and lasting 
service. Though there have been 
numerous attempts at imita- 
tions in their more than 35 years 
existence, Squires Specialties 
still maintain their envious po- 
sition of leadership. For full 
particulars of Specialties listed 
herein, write direct to our fac- 
tory. 


SQUIRES Class “E” 
Pump Governor 


Trade Mark 
Reg. U. S. Pat. Office 


THE C. E. SQUIRES CO. 


E. 40th St. and Kelley Ave. 
CLEVELAND, OHIO 


Write for Catalog E-% The GENUINE SQUIRES 


Steam Trap 
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Boiler Feedwater 


11—Hot Process Water Softeners—A 
32-page catalog under this title the most 
comprehensive treatise on hot lime soda 
softening ever published. It describes 
the five types of deaerating and non- 
deaerating heaters and explains the 
principle and function of each unit part. 
Filters, both vertical and horizontal, 
and the electro chemical feed complete 
the picture. A brief section on the 
chemistry of water softening and cor- 
rective treatments is also included. The 
Permutit Co. 

12—Boiler Feedwater Regulators—Bul- 
letin 429 containing 16 pp. describes 
the Copes Flowmatic Regulator and is 
illustrated with operating diagrams, 
performance charts and _ installation 
photographs. Northern Equipment Co. 
13—Proportional Feed Diagrams — 
Three Proportional Feed Diagrams 
which show, respectively, how to feed 
boiler water treating chemicals against 
boiler pressure, how to feed two or 
more boilers from a single-end pump 
and how to feed two boilers, individ- 
ually or together, from a double-end 
pump are now ready for distribution. 
14—Industrial Waters in Canada, by 
Harald A. Leverin, was recently pub- 
lished by the Bureau of Mines, De- 
partment of Mines and Resources, Ot- 
tawa, Canada, as Interim Report No. 5. 
This is a mimeographed report of 33 
pp., giving the details, analysis and 
characteristics of 714 samples of sur- 
face and civic water supplies covering 
practically the entire Dominion of 
Canada. 


15—Deaerating Heater—This 12-pp. il- 
lustrated bulletin, No. 2357 describes 
and illustrates the Permutit deaerating 
heater for removing oxygen and free 
COz from water. Illustrations show 
how the heater may be used in con- 
junction with hot lime soda softeners, 
zeolite softeners, Zeo-Karb H and Na 
or Zeo-Karb Na plus sulfuric acid 
treatment. The Permutit Co. 


Power Transmission 


16—Speed Increasers—A new 24-pp. 
illustrated booklet 3650 describes the 
complete line of Type SU speed in- 
creasers which are designed especially 
to supply output speeds in excess of 
that which can be directly obtained 
with economy and safety from ordinary 
prime movers. The booklet presents 
application data, construction features, 
tables and sketches giving complete 
capacity and dimension information. 
Westinghouse Electric & Mfg. Co 

17—Texrope Drive—A completely re- 
vised 16-page edition of the Texrope 
Drive Bulletin No. B-6051-A contains 
facts and data essential in estimating 
costs, types and sizes of v-belt drive 
equipment by specifiers and buyers in 
every industry. Besides including the 
latest revised horsepower ratings, it 
contains more information of Texrope 
belts, Texsteel, Texdrive and regular 
cast iron sheaves. Complete informa- 
tion is also carried on cast iron adjust- 
able and Vari-Pitch sheaves. Dimen- 
sions, horsepowers and speed range 
table are shown for eleven sizes of 
Vari-Pitch Speed Changers ranging up 
to 75 hp. Allis-Chalmers Mfg. Co 


18—Belt Costs—Cost Finding Record 
tor Conveyor Belts is the title of a new 
booklet which contains 12 record sheets 
ot two pages each, sufficient to keep a 
complete record on 12 conveyor belts 
for six years, with tonnage records for 
each month on each belt. The sheets 
provide listing of all essential informa- 
tion on the belt, including make, brand, 
duck weight, length, width, number of 
plies, type of joint, lacings used, best 
previous record of belt on the installa- 
tion, date received and installed, date 
removed, time in use, invoiced cost, 
cost of repairs, total cost, total tonnage 
handled, and the cost per ton. Space 
is also provided for a maintenance rec- 
ord, a description of the layout, pulleys, 
idlers and every other important fac- 
tor that goes into a conveyor belting 
problem. The B. F. Goodrich Co. 


Pumps and Traps 


19—Oil Pump—De Laval-IMO Oil 
Pumps, designed particularly for han- 
dling various grades of fuel oils, heavy 
crude oils, lubricating oils and hydraulic 
oils in capacities above 30 gal. per min- 
ute and for pressures up to 500 Ib. per 
sq. in., are described and illustrated in 
catalog L-32-A now being distributed 
by the De Laval Steam Turbine Co. 


20—Trap—The Cochrane Discharger is 
illustrated and described in a new cata- 
log, Publication 2935, which contains 
capacity table, dimensional data and 
prices, and complete operation informa- 
tion. Cochrane Corp. 





nco Burner 








past twenty years. These units, 


performance. 
efficient burners 


details involved; 


work and piping, 








turbine drive if conditions warrant such units. 


In addition to furnishing burners and fuel oil pumping and heating system, 
Enco is prepared to make complete installations including tankage, furnace 
supplying Enco baffles where required oan 

Control for efficient automatic plant operation. 


Assuring maximum operating 
dependability and fuel savings 
from completely engineered 
Oil Burning Systems.... 


A large number of Enco Oil Burning installa- 
tions in new plants and plants converted to 
oil—have been placed in operation over the 
designed, 
installed and turned over to their owners with 
undivided responsibility, are giving excellent 
results and are fulfilling our guarantees for 


The success of Enco Oil Burning installations 

lies in the proper coordination of the many 

properly 

selected and applied ; dependable Oil Pumping 

and Heating E uipment provided with all auto- 

matic coattails or delivering the fuel oil at the correct temperature and pressure, 
together with all safety devices against improper operation. 


Enco installations employ duplicate pumps and heaters, interconnected so that 
full capacity operation is possible with any combination of pumps and heaters. 
Flexibility of design permits the use of screw or rotary pumps with motor or 


ASK FOR AN ENGINEERING ened 
OF YOUR REQUIREMENTS . 


Outline your requirements for our study and we’ll 
give you the benefit of our long experience and make 


dation for meeting your condi- 





Enco Combustion 


tions. 
in any way. 


We offer this service without obligating you 


Write for a copy of Bulletin OB-37 containing 
interesting data on Enco Oil Burning Equipment. 
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HELPFUL 
BULLETINS 


Bring your equipment library up 
to date. Write in squares be- 
low with pencil the bulietin or 
catalog numbers you desire. 
Then detach and mail this 


coupon. 
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21—Pumps—The new sewage plant of 
the City of Ypsilanti, Mich., a primary 
sewage treatment works, including 
clariflocculator and clarifier operated in 
parallel, is described in an article which 
has been reprinted and is being dis- 
tributed by the De Laval Steam Tur- 
bine Co. 


22—Pumps—Automatic priming sys- 
tems for centrifugal pumps operated 
singly or in groups are described in a 
leaflet issued by the De Laval Steam 
Turbine Co. 


Electrical Equipment 


23—Electrical Control—Publication No. 
159, eight pages, describes Polarized 
Field Frequency automatic control for 
synchronized motors manufactured by 
Electric Machinery Mfg. Co. Function 
and construction of the control parts 
are explained and connections of a typi- 
cal control illustrated. 


24—Capacitors—G. E. Pyranol Capaci- 
tors are described in GEL-619 issued 
by General Electric Co. This bulletin 
shows savings effected in various plants 
by the use of capacitors. 


25—Circuit Breakers—Catalog 1230, an 
8-page bulletin describes new low volt- 
age metal-enclosed air circuit breaker 
switch-gear manufactured by Roller- 
Smith Co. 


26—Electrodes — A new wall chart 
measuring 36 in. by 24 in. lists a num- 
ber of different electrodes giving ap- 
plication, properties and procedure. 
The Lincoln Electric Co. 


Miscellaneous 


27—Lead Goods—A 4-pp. card contains 
information regarding lead products 
which should be of extreme value in 
estimating, including charts showing 
weights per square foot of sheet lead, 
lead pipe and price lists on lead fit- 
tings. Alpha Metal & Rolling Mills, 
Inc. 


28—Sewage Treatment—A 20-page bul- 
letin No. 23-B12 illustrates and describes 
equipment used in sewage treatment and 
water works plants. Volume-pressure 
curves and operating characteristics of 
both positive displacement and centrif- 
ugal type blowers are shown. The eco- 
nomical use of gas from the sludge di- 
gestor tanks in gas engines driving 
aeration blowers is described in detail. 
Roots-Connersville Blower Corp. 


29—Dust Collector — Circular No. 32 
illustrates and describes the New 
American High Efficiency Cyclone 
Dust Collector. The American Foun- 
dry Equipment Co. 


30—Dust Collector—A new type Ther- 
mix Tubular Dust Collector is illus- 
trated and described in a new catalog 
No. 108 covering operating principles 
and construction details. Prat-Daniel 
Corp. 


31—Mask—A new bulletin illustrates 
and describes the M. S. A. Ammonia 
Mask to which the All-Vision Facepiece 
has been added as standard equipment. 
Mine Safety Appliance Co. 





You’re Money 


Ahead with 


Fairbanks Valves 


There are good sound dollars and cents reasons why it will pay you to use 
Fairbanks Valves. 
Only the best materials—the most expert workmanship—are used in 
building these valves. And they must pass the most rigid inspection before 
they leave our factory. 

Consequently, they are easy to operate, seat perfectly, are easy to repack, 

and close tightly at all times. Long life and low maintenance cost is 


assured. 


Still further economies are effected if you use Fairbanks Renewable 
types, as worn seats and discs can be replaced in a few minutes, at a 
small fraction of the cost of a new valve, without removing the body 
from the pipe line. 


Fairbanks Valves are made in bronze and iron, in types and sizes to 
meet almost every specific requirement. 
Ask our distributor to show you the many outstanding features of 
Fairbanks Valves and write us for Catalog No. 21. 


THE FAIRBANKS COMPANY 


399 Lafayette St., New York, N. Y. 


Valves, Dart Unions, Hand Trucks 
and Wheelbarrows 
Boston, Pittsburgh—Distributors in Principal 
Cities 


Factories: Binghamton, N. Y., Rome, Ga. 


®W Fig. 0616 
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New Engineering Books 


Diesel Monitor. By juiius Ros- 
bloom. Published by the Diesel En- 
gineering Institute, 576 Newark Ave., 
Jersey City, N. J. Size 5% by 7% in.; 
flexible fabricoid cover; 512 pages. Price 


.00. 

This book, intended primarily for the 
Diesel operator, is of a practical nature, 
dealing with the operation, construc- 
tion, adjustment, maintenance and re- 
pair of the Diesel engine and its auxili- 
ary equipment. Approximately half of 
the book is in questions and answers 
form, covering the type of material and 
the subject matter which must be 
known by men applying for licenses in 
the marine and stationary fields. 


Handbook of English in Engineer- 
ing Usage. By A. C. Howell. Pub- 
lished by John Wiley & Sons, Inc., 
New York, N. Y. Second Edition, size 
5 by 7% in. 433 pp. Cloth bound. 
Price $2.50. 

This book is written as a guide to 
engineers to enable them to express 
themselves clearly, accurately and con- 
cisely. This being just as important 
as the other branches of the engineer- 
ing profession, the engineer should 
master the English language so that in 
speaking and writing he will be able to 
express himself clearly to his listeners 
or readers. This book teaches the 
reader to express himself without a 
constant use of technical Latin or 


Greek derivatives which in many in- 
stances are not entirely understood. 
The foreword is a letter written by 
C. J. Kettering of the General Motors 
Corp. which states in part: ‘The stu- 
dent of engineering who masters Eng- 
lish can do much to advance his chosen 
profession, not only by presenting his 
own findings to his fellow engineers 
but also by presenting himself as an 
ambassador of science to thé public.” 


The Hoisting and Portable Engi- 
neer. By David J. Newman, Sr. Pub- 
lished by H. & P. Publishing Co., Sta- 
tion H, Buffalo, N. Y. Size 5 by 8 in.; 
48 pages; paper bound. Price $2.00. 

he construction engineering field 
is a broad and even changing one re- 
quiring knowledge of the operation, 
care and maintenance of many power 
driven machines. This booklet con- 
sisting of two hundred questions and 
answers, is intended as a practical guide 
for operating engineers, reference for 
supervisors and as a practical text for 
those preparing for an examination. 
To increase its usefulness the questions 
are divided into nine sections covering 
boilers, brakes, cranes, derricks, en- 
gines, pile drivers, platform hoists, sig- 
nals, and wire rope. Inasmuch as the 
lives of himself, fellow workers and 
often the general public depends upon 
the skill and experience of the hoisting 
and portable engineer emphasis has 


been placed on safety in a large number 
of the questions. 

Lessons in Arc Welding—Published 
by The Lincoln Electric Co., Cleve- 
land, Ohio. 144 pages. 6 x 9 in. Price 
is 50 cents per copy, postage prepaid 
anywhere in U. S. A. Elsewhere 75 
cents. 

This book will be found helpful not 
only by beginners learning to arc weld 
but also by experienced welders desir- 
ing the comprehensive practical infor- 
mation contained in the volume, also by 
welding officials, such as supervisors, 
foremen and instructors, and others 
seeking a ready reference to funda- 
mental information on arc welding and 
a guide to its proper application. It is 
a series of 51 lessons, based upon ex- 
periences of Arthur Madson, instructor 
of The Lincoln Arc Welding School, 
presenting in concise manner funda- 
mental facts of welding, knowledge of 
which will enable the welder to utilize 
the welding process successfully and 
economically. 

Beginning with an introduction giv- 
ing preliminary instructions to the 
welder, nineteen lessons comprise the 
instruction in use of unshielded arc 
electrodes. There are 9 lessons on use 
of shielded arc electrodes. Instruction 
in use of electrodes for particular joints 
and metals consists of 15 lessons. Eight 
lessons comprise instruction on hard 
facing. 

Text explanations are graphically 
supplemented by line drawings and 
photos for ready understanding. A val- 
uable feature of the book is the ques- 
tions on each of the lessons, enabling 
the student to check his knowledge. 








order to carry their load. 


MURRAY 





The Spring Valley Co-Operative Creamery, Spring Valley, Minne- 
sota selected the 125 HP Boiler shown in the above cut. This 
unit supplies their steam requirements with the highest efficiency. 
They are no longer required to burn the most expensive fuels in 


IRON WORKS CO. 


BURLINGTON, 


MURRAY 
BOILERS 


of the steel-cased type are built 
for hand-firing, oil-, gas- or stoker- 
firing. A most efficient type of 
unit for close quarters—built in all 
sizes from 4 HP to 175 HP—for 
all pressures. Many types of set- 
tings are available to suit the most 
particular conditions. 


For plants requiring continuous 
service and highest efficiency with 
moderate investment, complete 
information will be furnished upon 
request. 


IOWA 
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Power Plant 
Construction News 


Calif., San Diego—Ryan Aeronauti- 
cal Co., 2930 Pacitic Avenue, plans in- 
stallation of electric power equipment 
in new one-story addition to aircraft- 
manufacturing plant. Entire project 1s 
reported to cost close to $100,000. Pro- 
posed to begin work soon. 

Conn., East Hartford — Hamilton 
Standard Propeller Division, United 


Aircraft Corporation, plans installation. 


of electric power equipment in new one- 
story addition, about 70 x 600 ft. En- 
tire project will cost over $350,000. 
Proposed to begin work soon. Albert 
Kahn, Inc., New Center Building, De- 
troit, Mich., is architect and engineer. 

Conn., Stamford — Norma-Hoffman 
Bearings Corporation, Stamford, manu- 
facturer of ball and roller bearings, 
has approved plans for new boiler house 
at plant. Work will be carried out in 
connection with a one-story factory ad- 
dition, 60 x 120 ft.; electric power 
equipment will be installed in latter 
structure. Entire project will cost over 
$75,000. Fletcher-Thompson, Inc., 1336 
Fairfield Avenue, Bridgeport, Conn., is 
architect and engineer. 

Ill., Chicago—Bastian-Blessing Co., 
240 East Ontario Street, manufacturer 
of soda fountains, gas apparatus, etc., 
plans installation of electric power 
equipment in new one-story plant on 


13-acre tract of land at Peterson and 
Kogers Avenues, recently acquired. A 
complete air-conditioning system will 
be installed. Proposed to begin con- 
struction early in fall. Entire project 
is reported to cost close to $500,000. 

Ill., Chicago—Continental Can Co., 
2633 West Grand Avenue, plans in- 
stallation of electric power equipment 
in new four-story and basement plant 
addition at 3800 South Ashland Avenue, 
150 x 200 ft. Work is scheduled to 
begin at once. Entire project will cost 
over $200,000. W. A. Taylor, 4622 West 
Grand Avenue, is company architect. 

Iowa, Hampton—Federated Co-op- 
erative Power Association, Hampton, 
Arthur Olliphant, superintendent, has 
plans under way for expansion in power 
plant, with installation of additional 
equipment for increased capacity. Fund 
of $180,000 has been arranged through 
Federal aid for project. Stanley En- 
gineering Co., Muscatine, Iowa, is 
consulting engineer. 

Md., Vienna—Eastern Shore Public 
Service Co., Salisbury, Md., has plans 
maturing for new addition to steam- 
electric power plant, 100 x 200 ft., at 
Vienna, to include installation of new 
turbine-generator unit and accessories, 
boiler and auxiliary equipment. Cost 
reported over $1,000,000. Utilities Man- 


agement Corporation, Reading, Pa., is 
consulting engineer. 

Mich., Bay City—Dow Chemical 
Co., Midland, Mich., plans installation 
of electric power equipment in new 
additions to Dowmetal plant at Bay 
City, consisting of four one-story ex- 
tensions. Proposed to begin work on 
initial structure at early date, with 
others to follow in succession. Entire 
project will cost over $750,000. 

Mich., East Lansing—State Board 
of Agriculture, Capitol Building, Lan- 
sing, has plans maturing for addition 
to power plant at Michigan State Col- 
lege, East Lansing, including improve- 
ments in present station. New boiler 
units and other equipment will be in- 
stalled for increased capacity. Cost re- 
ported over $300,000. Work is sched- 
uled to begin in near future. 

Mich., Pontiac—Yellow Truck & 
Coach Mfg. Co., plans installation of 
electric power equipment in new one- 
story addition, 120 x 500 ft., to taxi- 
cab-manufacturing plant. Entire project 
will cost over $200,000. Albert Kahn, 
Inc., New Center Building, Detroit, 
Mich., is architect and engineer. 

Minn., Owatona— Public Utility 
Commission, W. J. McDonnell, secre- 
tary, will receive bids until Sept. 10 
for steam-generating unit and auxiliary 
equipment for installation in municipal 
power plant. Pillsbury Engineering Co., 
1200 Second Avenue South, Minneap- 
olis, Minn., is consulting engineer. 

Minn., Rush City—City Council is 
arranging immediate call for bids for 
new municipal power plant, including 
Diesel engine-generator unit and auxil- 
iary equipment. Cost estimated about 
$100,000. Ralph D. Thomas & Asso- 








Fresh from the press, a new 16-page 
booklet by Garratt-Callahan engineers 
and chemists has been issued. 


It explains how the protective colloidal 
film of Magic Boiler Preservative helps 
prevent scale from adhering to shell 
and tube surfaces, checks pitting and 
corrosion, removes oil and grease. 


Packed into this booklet is the practi- 
cal data gained in over 35 years’ ex- 
perience in treating boilers under vary- 
ing conditions in 
thousands of in- 
dustrial plants, 
locomotives, .* 
and steamships. ~~ 


GARRATT-CALLAHAN CO. 


CHICAGO, 59 East Van Buren Street NEW YORK, 1328 Broadway 
SAN FRANCISCO, 156 Spear Street TORONTO, ONT., 47 Yonge St. 


MAGIC BOILER PRESERVATIVE 


The Fine Flower 
of Courtesy... 


still blooms. For example, many adver- 
tisers tell us that when POWER 
PLANT ENGINEERING readers 
write for catalogs or engineering data 
they are thoughtful enough to say “I 


saw your advertisement in POWER 
PLANT ENGINEERING.” This ref- 
erence confirms the advertiser’s 

j ent in using POWER PLANT 
ENGINEERING to present his story; 
helps establish it as a logical meeting 
place for buyers and sellers of power 


service equipment and supplies. 
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ciates, 1200 Second Avenue South, Min- 
neapolis, Minn., are consulting en- 
gineers. 

. Jj.. New Brunswick—Carter 
Products, Inc., 53 Park Place, New 
York, N. Y., plans installation of elec- 
tric power equipment in new one-story 
pharmaceutical products-manufacturing 
plant on tract of land in North Bruns- 
‘wick Township, near New Brunswick, 
recently acquired. Initial unit will 
total about 100,000 sq. ft. of floor 
space. A boiler house is planned. En- 
tire project will cost about $500,000. 
Albert Kahn, Inc., New Center Buid- 
ing, Detroit, Mich., is architect and 
engineer. 

Ohio, Canton—Republic Steel Cor- 
poration, Republic Building, Cleve- 
land, plans installation of electric power 
equipment in connection with expansion 
at mill at Canton. Two 50-ton ca- 
pacity electric furnace units and ac- 
cessories will be installed. Entire 
project is reported to cost over $500,000. 

Ohio, Oberlin—Village Council 
has preliminary plans under  con- 
sideration for expansion in municipal 
power plant, including installation of 
equipment for increased capacity, for 
use primarily at Obelin College, where 
new building will be erected. Cost es- 
timated close to $70,000. 

Ohio, Paulding—City Council has 
plans nearing completion for expansion 
in municipal power and waterworks 
station. Bids for generator unit and 
auxiliary equipment are scheduled to be 
asked soon. 

Ohio, Wooster—Steel Storage File 
Co., 2216 West Sixty-third Street, 
Cleveland, Ohio, plans installation of 


electric power equipment in new one- 
story steel file-manufacturing works, 
80 x 800 ft., on East Bowman Street, 
Wooster, where site has been acquired. 
A boiler house will be built, with stoker- 
fired boiler and accessories, for heating 
service. Entire project is reported to 
cost over $175,000. Company proposes 
to remove present plant to new loca- 
tion. 

S. C., Parr—South Carolina Electric 
& Gas Co., Columbia, S. C., has ap- 
proved plans for expansion and im- 
provements in power plant at Parr 
Shoals, including installation of equip- 
ment for increased capacity. Cost 
reported over $500,000. This is part 
of a $1,200,000 extension and improve- 
ment program now under way, includ- 
ing transmission and distributing lines, 
power substations and other structures. 


S. D., Yankton—N orthwestern Pub- 
lic Service Co., Huron, S. D., will soon 
begin extensions and improvements in 
power plant at Yankton, to include in- 
stallation of new 1400-hp. engine- 
generator unit and complete auxiliary 
equipment. 

Texas, College Station—Board of 
Directors, Texas Agriculture and Me- 
chanical College, plans new steam- 
electric power plant for service at 
institution. Cost estimated over $260,- 
000. Proposed to carry out project in 
near future. 

Texas, Corpus Christi—Central 
Power & Light Co., San Antonio, Tex., 
has plans under way for new addition 
to steam-electric power plant at Cor- 
pus Christi, including installation of 
new 15,000-kw. turbine-generator unit, 


boiler and auxiliary equipment. Pro- 
posed to begin work soon. Sargent & 
Lundy, Inc., 140 South Dearborn 
Street, Chicago, Ill, is consulting 
engineer. 

Texas, Garrison—City Council plans 
extensions and improvements in muni- 
cipal power plant, including installation 
of equipment. Also will make addi- 
tions in electrical distributing system. 
Cost estimated about $40,000. Freese 
& Nichols, Capps Building, Fort 
Worth, Tex., are consulting engineers. 


Texas, Houston—John Deere Plow 
Co., Moline, Ill., subsidiary of Deere 
& Co., Moline, plans installation of 
electric power equipment in new three- 
story agricultural implement-manufac- 


‘turing plant on Navigation Boulevard, 


Houston, where site has been selected. 
Entire project will cost over $150,000. 
David M. Duller, Second National 
Bank Building. Houston, is architect. 
Houston branch of company is at 2107 
Walker Street. 

Va., Radford—Burlington Mills Co., 
plans installation of electric power 
equipment in new one-story addition, 
165 x 200 ft., to rayon mill, on which 
superstructure will begin soon. Entire 
project is reported to cost over $125,000. 
Main offices of company are at Bur- 
lington, N. C. 

Wis., Beaver Dam—Malleable Iron 
Range Co., Beaver Dam, plans instal- 
lation of power equipment in new two- 
story addition, 100x200 ft. to stove 
and range-manufacturing plant. Con- 
veying and mechanical-handling ap- 
paratus also will be required. Entire 
project is reported to cost over $75,000. 
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VJ the DISC goes, year in and 
i in every 
LASTING VALVE, insuring constant, 


NOT OSCILLATING 


IT ROTATES 


(This makes quite some difference in service results) 


Easy to operate; a self-cleaning and 
self-grinding seat; needed in every Kind 
of Service where a DROP-TIGHT- 
SEAL Quick Opening is desired in han- 
dling Steam, Water, Air, Oil, Tar, Gas, 


The Everlasting Valve Also Delivers a 
Straight-through Flow of Full Pipe Size 


EVERLASTING VALVE COMPANY 


In Canada: Everlasting Valve Co., Ltd., Toronto 
In England: Everlasting Valve Co. (Gt. Britain), Ltd., 
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STEEL » al 
Stand pressures up to 2500 Ib.! 
You put an end to your float troubles when you 


install Nicholson Welded Floats for high pressure 
steam and hydraulic service. 


These modern floats are die-formed (not spun or 
laminated) with welding seam serving as rein- 
forcing ring, thus enabling floats to stand hydro- 
static pressures up to 2500 Ib. 


Available in spherical, cylindrical and elliptical, 
shapes in sizes from 2 to 14 in. diameter in stain- 
less steel and in chromium plated steel. 
for Bulletin 339. 


Write 


W. H. NICHOLSON & CO. 


160 Oregon St. 


Wilkes-Barre, Pa. 





AIR CLEANERS 
Johnson Corp., The 

AIR COMPRESSORS 
De Laval Steam Turbine Co. 
Pennsylvania Pump & Compressor 


Co. 
Worthington Pump & Machy. 
Corp. 


AIR PREHEATERS 

Babcock & Wilcox Company, The 

Buffalo Forge Co. 

Combustion Engrg. Co., Inc. 

Foster Wheeler Corporation 
AIR WASHERS 

American Blower 4g 

Badger & Sons Co., E. B. 

Buffalo Forge Co. 
ANTI-FRICTION METAL 

Magnolia Metal Co. 
ARCHES, BOILER & 
COMBUSTION 

Carborundum Co., The 
BAFFLES, BOILER 

Engineer Co., The 
BEARINGS, ANTI- oer 
BALL AND ROLLE 

Link-Belt Bmore 


BEARING METAL 
Magnolia Metal Co. 
BELTING, SILENT CHAIN 
Morse Chain Co. 
BLOWERS, FAN AND 
FURNACE 
hed Laval Steam Turbine Co. 
OWERS, FORCED DRAFT, 
PORTABLE PRESSURE AND 


COA 
Buitalo Forge Co. 
BLOWERS, TURBINE 
Elliott Company 
Terry Steam Turbine Co., The 


BOILER BLOW-DOWN 
SYSTEMS 
Cochrane Corporation 
Elgin Softener Corporation 
Henszey Company 
National Aluminate Corp. 


BOILER ns 
Buromin Co., 
Dearborn Chemical Company 
Garratt-Callahan Co. 


BOILER FEED WATER 
PURIFYING APPARATUS 
Elgin Softener Corporation 

Permutit Co., The 


BOILER SETTINGS 
Carborundum fo The 
Engineer Co., 

BOILER SETTING _— 
Carborundum Co., 

BOILER TUBES 


Babcock & Wilcox Tube Co., Inc. 


BOILER WATER LEVEL 
CONTROL 
Johnson Corp., The 


BOILER WATER TREATMENT 


Buromin Company, The 
Dearborn Chemical Company 
Elgin Softener Corporation 
Garratt-Callahan Co. 
Hall Laboratories, Inc. 
National Aluminate Corp. 
Permutit Co., The 
portant POWER AND 
ATING 


“Seon & Wilcox Company, The 


comnaree Engrg. Co., Inc. 
Foster Wheeler a 
Murray Iron Wor 
> eld Boiler , ll 
achine Co., pond enry 
Wiskes Boiler Co., 
CEMENT, IRON 
Smooth-On Mfg. Company 
Peg REFRACTORY, 
ACID P ROOF, FURNACE 
ND HIGH TEMPERATURE 


ae & Wilcox ee, The 


Carborundum Co., Th 
Kellogg Co., The M. w. 


CHAINS, CONVEYOR, 
ELEVATOR AND DRIVE 
Link-Belt Company 
CHAINS, DRIVE 
Morse Chain Co. 


CHAIN WHEELS 

Babbitt Steam Specialty Co. 
CHEMICALS, WATER 
TeeATee G 

Betz, W. H. & L. D. 

Buromin Company, The 

Calgon, Inc. 

Dearborn Chemical Com any 

Elgin Softener Co a. on 

Garratt-Callahan, 

National emiewe Reo. 

Permutit Co., The 
CHIMNEYS 

American Chimney Corp. 
CLEANING COMPOUNDS 

Calgon, Inc. 

Dearborn Chemical Company 
COAL CRUSHERS 

American Pulverizer Co. 

Link-Belt Company 
COALS, STOKER, GAS 
SCREEN 


Chesapeaks & Ohio Lines 
General Coal Company 


J “~~. AND STEAM 


Bere’ Mig. Company, E. M. 
Fairbanks Company, The 
Lunkenheimer Co. ie 
Nicholson & Co., 

Williams Valve Co., ‘The D. T. 


COILS & BENDS, “= 
Badger & Sons Co., B. 


ped ed CONTROL 


Bailey Meter Company 
Cash Company, A. W. 
Engineer Co., The 
Hogen.. Corporation 


oration, The 
Bere ao Pine Meters Co. 


COMBUSTION RECORDERS 
egy aan gg » The 
ays Corpora’ =, e 
Permutit Co. Th 
COMPOUND, pl JOINT 
Smooth-On Mig. Company 
CONDENSERS 
Allis-Chalmers Mfg. Co. 
Elliott Company 
Foster Wheeler Corporation 
Worthington dey & Machy. 
Corp. 
CONTROL a 
ELECTRIC 
fot thy ell Inc. 
General Electric Company 


a. LIQUID 


Cash Company, A. W. 
Foster Engrg. Co. 
ee e The 
orthern Equipment Co. 


CONVEYORS AND ELEVA- 
TORS FOR COAL AND ASH 
HANDLING 
Link-Belt Company 
COOLING SYSTEMS, 
a AND PONDS 
American Blower Corp. 
Badger & Sons Co., E. B. 
Buffalo Forge Co. 
Foster Wheeler apeeretan 
Pritchard & Co., J. F 
Yarnall-Waring Company 


COOLING TOWERS 
Pritchard & Co., J. F. 
COPPER PIPING 
Scovill Mfg. Co. 
COUPLINGS, FLEXIBLE 
Ameri 


erry 
be ay og UNION 
art Mfg. Co., E. M. 











Do Away with Dangerous 


LADDER WORK 


Stop climbing ladders to 
open and close those 
“high-up” valves. Equip 
them with Babbitt 
Sprocket Rims and you 
can control them quickly 
and safely from the floor. 
Babbitt Rims are easily 
attached and low in cost. 
They show real savings 
in time and steam—help 
guard against accidents. 
Now is the time to fit 
your overhead valves 
with Babbitt Rims. Write 
today for further infor- 
mation. 


BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass., U. S. A 


Babbitt 


Adjustable 
SPROCKET RIM 
with Chain Guide 


Use 


warp or soften—in f 
its absorption is less Pn 
That is 


disto: 
the holder. 
Write for descriptive 
bulletin. 








for trouble- free valve jobs 


THE D. T. WILLIAMS VALVE Co. 
Cincinnati, Ohio 


In renewing the dis 
note how easily an 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 








POWER PLANT ENGINEERING 








